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PSYCHOLOGY OF INVENTION. 

In all that has been written on how to invent, 
methods of invention, suggestions to inventors, etc., 
the advice usually given when condensed to the fewest 
words has been, ‘‘ Keep on thinking.” This is good as 
far as it goes, but thinking, unless it has a basis of 
knowledge, is valueless. The inventor must deal with 
existing materials, whether they be thoughts or mat- 
ter, in various forms. He is no more able to create 
thoughts than matter. The mind cannot be coerced, 
new thoughts will not come at command. 

If a conception of any subject be carefully investi- 
gated, it will be found to have some relation to a former 
experience. Possibly such experience may have been 
of such a nature as to produce a mental impression so 
slight as to be received unconsciously, and still suf- 
ficiently strong to develop into a well-defined thought 
or idea under proper mental conditions. 

Invention being practically synonymous with new 
thoughts, and thoughts being the outgrowth of 
knowledge, the value of knowledge to the inventor is 
apparent, even though it may be in the nature of 
obscure impressions of the memory, vague suggestions 
from men and things, or broad yet accurate and prac- 
tical information on any subject. 

It is a fact that the mind, when occupied on a given 
subject, and forced to consider correlated subjects, 
acquires the penetrating quality which is vital to the 
success of the inventor. 

It is while knowledge is being acquired in any 
direction that inventions in that line become possible, 
and conceived under such conditions they possess 
greater value, because the work is done intelligently 
and in the light of fundamental knowledge. 

The works of such aninventor are ascribed to genius, 
while they really represent persistent effort supported 
by knowledge. 

The term invention is here applied with its broader 
meaning, which includes the idea of calling into exist- 
ence anything based on or originating in a new 
thought, whether in the realm of science, abstract or 
applied, or art or letters. 

After all, invention is little more than an excursion 
beyond the boundaries of present knowledge, rendered 
possible by the accumulated experience of ages past. 
Progress is hindered by the fact that men re-enact the 
same things generation after generation, instead of 
acquiring a knowledge of what has already been ac- 
complished, and, with such knowledge as a basis, 


| pushing forward to new fields. 


Inventors who have followed the plan here outlined 
have achieved both distinction and pecuniary reward, 
and if the general standard of invention could be 
raised to this level, results could be accomplished 
which would overshadow everything done in the past. 

There is certainly no limit tothe amount of mate- 
rial available. It is only necessary for the inventor to 
place himself in the proper relation to existing 
materials to enable him to reach out and take the 
reward. 

———_—_>-+-e>- oo. 
THE EARTH AND THE INNER MOON OF MARS, 

The scrutiny of the planet Mars by astronomers dur- 
ing the summer of 1892, with the aid of more powerful 
telescopes and better equipped observatories than 
have existed at former favorable periods of observa- 
tion, and the sensational articles concerning this planet 
and its two little moons that have appeared in the 
daily papers, have aroused great popular interest in 
the affairs of the earth’s next door neighbor of the solar 
system. 

The satellites are peculiar as being the smallest 
heavenly bodies whose orbits and sizes have been even 
approximately determined. 

Phobos, the inner moon, having a diameter of about 
eight miles, is of a size easily comparable with the 
earth and objects upon the earth’s surface, its diame- 
ter and circumference being respectively almost ex- 
actly one one-thousandth of the earth’s diameter and 
circumference. 

Let us suppose everything on the surface of the 
earth to be reproduced on the surface of Phobos, as 
men, trees, ships, mountains, rivers, ete., all reduced 
in size proportionally. It would be only necessary to 
divide by one thousand the dimensions of any earthly 
object to ascertain its dimensions as modeled on a Pho- 
bian scale. 

A man six feet high would, on this scale, stand 0°072 


sees | inch of our measure on Phobos, and looking down with 


our human eyes to find him, we should have to look 
for an oval object about 0°022 inch diameter in its 
longest dimension, as we should see only the head and 
shoulders. A good magnifying glass would be needed 
to determine the real character of the mere speck that 
would be visible to an unaided human eye at a dis- 
tance of two or three feet from the surface, on which it 
would be seen to crawl with a painfully slow motion. 

A few species of our larger birds could be seen in 
flight without a magnifying glass; only a few, the 
ostrich, the condor, the swan, could thus be discerned 
when their wings were not extended. 

The altitude of the highest mountains woutd not ex- 
ceed thirty, and the profoundest depths of earthly 
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seas yet sounded would be represented by twenty-six 
of our feet. 

A ship of the size of the Great Eastern sailing on a 
Phobian ocean would be less than 744 inches long. A 
right whale of average size reduced to our Phobian 
scale would be less than five-eighths of an inch long. 

A railway train of ten vestibule cars with locomo- 
tive and tender would have a length of less than six 
of our inches and its breadth would be represented by 
a line less than 0°02 of an inch in thickness. 

An earthly river, two miles in breadth and one 
hundred feet deep, would be represented on Phobos 
by a stream little more than ten and one-half of our 
feet in breadth, and one and one-fifth inches in depth. 
Let this river be frozen over with a sheet of ice four 
Phobian feet thick, and the ice would be only as thick 
as a sheet of drawing paper. 

A square two and one-half of our inches on each 
side would represent a Phobian acre of land. A 
United States postage stamp would cover a space of 
nearly three Phobian city lots. A city like New York 
built to the Phobian scale would have streets ranging 
from four-tenths to one and two-tenths inches wide, 
and these would pass between buildings ranging from 
six-tenths of an inch to two and four-tenths inches in 
height. 

Having thus constructed an earth to the scale of 
Phobos, in which, to unaided human eyes, only the 
largest quadrupeds and fishes would be visible, wherein 
we should have to look for all but the largest birds 
with microscopes, and in which all insect life would be 
undiscernible by any means at present known to us, 
Let us suppose an ordinary sized man transferred to 
its surface. 

If a good pedestrian, he could walk over the Phobian 
equator, circumnavigating the globe, in six of our 
hours, making strides of three thousand Phobian feet. 
The soles of his walking boots would be thirty Phobian 
feet thick. Each hair of his head would be ten Pho- 
bian inches in diameter. His feet would be over nine 
hundred Phobian feet long and about three hundred 
Phobian feet in breadth. In walking he would raise 
the toes of his feet above the heads of the Phobians to 
a height of five hundred feet. If his stature in earthly 
measurement be taken as five feet ten inches, he would 
tower into the Phobian sky to a height over one and 
one-tenth miles. 

Enormous giant as such a man would be to our im- 
aginary Phobian, he is, as compared with our globe, 
nolargerthan such an inhabitant of that satellite would 
be as compared with his little world. The truth is, 
there is no absolute standard of largeor small. Size is 
strictly relative, and the physical man, considered 
inrelation to the universe, is nothing but a material 
point—a center of vital mental and moral forces, whose 
effects reach as far beyond the limit of his ken as the 
universe extends beyond the power of his vision. 
The life of man is a brief and narrow strip of imper- 
fect light, bordered on either side by impenetrable 
mystery. 

~>+-0>- oe —__———_- 
‘Memorial Fair Coins. 


Congress has appropriated two and a half millions of 
dollars to help the World’s Fair, to consist of memorial 
half dollars, or ‘‘ Colunibian half dollars.” The designs 
of the coin have been selected. The reverse will show 
the main building of the exposition, and the obverse 
the head of Columbus. The plaster cast of Columbus 
was made by A. 8. J. Dunbar, sculptor, of Washing- 
ton, from a portrait which is recognized by experts as 
being as nearly authentic as any that exists, and is be- 
lieved to have been painted for Domenico Malipiero, 
a Venetian senator and historian, in 1501. This por- 
trait, with a well-traced history approving its anti- 
quity, was recently purchased by the United States 
Consul-General at Frankfort, Germany, for Mr. James 
V. Ellsworth, of Chicago. The work of coining the 
souvenir ‘Columbian half dollars” will occupy a 
month or six weeks. 

The bill also provides for the striking of 50,000 bronze 
medals, with appropriate devices and emblems, ata 
cost of $60,000, and 50,000 vellum impressions for 
diplomas at a cost of $43, 000. 
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A Water Weight Railroad. 


A novel form of inclined railway has been built at 
Bridgenorth, England. It connects the upper and 
lower parts of the town, communication between 
which was formerly provided by means of steps cut 
in the solid rock. The length of the track is rock 201 
feet, but its vertical rise is 111 feet. There are two cars, 
on separate lines of rail, and they are connected by a 
steel cable passing round a wheel at the top. They 
are thus balanced, and a preponderating weight is 
given, whichever one is at the top, by pumping a sup- 
ply of water into a tank placed in the frame of the car. 
The steel rails are secured to ties which are bolted to 
the solid rock and also embedded in concrete. The 
brakes are normally on the wheels, and motion is only 
possible while the brakesman turns his handle. The 
track is cut out of the solid rock, so that it shall not 
spoil the beauties of the landscape. 
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Four Hundred Years. 

The approaching celebration of Columbus Day is in 
honor of a historical event which, among the events 
whose centennials the world has arranged to celebrate, 
is without a parallel in world-wide importance, exact 
dating, and remoteness in time. 

With the exception of a few battles, whose dates are 
fixed by their historical connections with ancient 
eclipses, there are no events of great importance, 
earlier than the destruction of Jerusalem, whose dates 
are not in dispute. The time of Christ’s birth is in 
almost hopeless obscurity, and the date of the cruci- 
fixion is variously assigned. From the rapidly accu- 

_tmnulating evidence for this latter date, the writer is 
confident, however, that the twentieth century will 
witness, after nineteen centuries through which the 
true date has remained unknown, the grand celebra- 
tion of a centennial Easter day by the whole Christian 
world. 

The days that have passed since the discovery of 
America by Columbus have been counted with un- 
doubted accuracy, but the number that are needed to 
make four hundred years is a question that admits of 
debate and that has divided opinion concerning the 
true date for Columbus Day. It is not a question that 
is simply solved by adding 400 to the year of the dis- 
covery and assuming that four centuries are comprised 
between October 12, 1492, and October 12, 1892. The 
first ninety years in this interval was measured by a 
calendar in which the average length of the year was 
exactly 365144 days, and the remainder is being meas- 
ured in a calendar that omits three continual leap 
years in four centuries, and thus makes the average 
length of the year 10 minutes 48 seconds shorter. 
When the change was made from the old to the pre- 
sent calendar ten days were omitted, so that the year 
1582 contained but 355 days. 

Because of this irregular keeping of the calendar, 
October 12, in the year as it is now observed, marks a 
point nine days earlier in the autumn season than it 
did in the century when Columbus made his discovery. 
This error has been recognized by resolutions in Con- 
gress, and President Harrison, in conformity there- 
with, has proclaimed October 21, instead of October 12, 
as the day on which to ‘‘express honor to the discov- 
erer and appreciation of the great achievements of the 
four completed centuries of American life.” 

The impression is current in many minds that a year 
is the period of time that the earth requires to make 
the circuit of the sun. This period is known as the 
sidereal year, but it is not the year to which the calen- 
dar that we now use is adjusted, and which has the 
length that is best adapted to human affairs. For this 
purpose a period of time known as the tropical year, 
which is 20 minutes 24 seconds shorter than the side- 
real year, is employed. This is the period to which the 
alternations of summer and winter, of long days and 
long nights, most nearly conform. Exactly stated, it is 
365 days 5 hours 48 minutes 45144 seconds in length. 
Our present calendar is adjusted to this year with 
great precision, and by it the anniversary dates for all 
modern historical celebrations are determined. 

This period will, therefore, probably be regarded for 
all time to come as the year. From the standpoint of 
astronomy it may be most concisely defined as the 
period in which the earth nods to and from the sun. 
This nodding movementis the resultant of two motions 
which the earth has with reference to fixed space. 

In an article published in the SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 778, two years ago, the writer first 
pointed out the mistake that had been made in select- 
ing October 12 for the Columbian celebration. In that 
article it was shown that 146,097 days intervened 
between October 12, 1492, and October 21, 1892. Four 
hundred of our modern calendar years contain this 
number of days, as was there calculated, and. four 
hundred tropical years are but three hours short of 
the same interval. For these reasons the 21st of next 
October will be the appropriate quadri-centennial day. 
Then the sun will return again for the four hundredth 
time to the same position in the heavens, and pursue 
nearly the same course that it did on the New World’s 
natal day. 

As the period between successive nods of the earth 
to the sun has come to be recognized as the year to 
which human affairs are adjusted, it is well that Octo- 
ber 21 has been finally selected, since it points off four 
hundred of these periods as the span of four hundred 
years. 

The four hundredth sidereal year, or true revolution 
of the earth around the sun, also has a certain claim 
to consideration as an appropriate anniversary date. 
This point of time will be reached on the evening of 
October 26 in this country and on the morning of 
October 27 in Europe, Then for the four hundredth 
time since the sighting at daybreak of Watling’s 
Island the relation between earth, sun, and stars 
will be such that there will again be on watch the con- 
stellations that looked down upon that auspicious 
occasion. 

The anomalistic year is yet another cycle of a still 
different length that is made by the earth in its course 
about the sun. The earth travels in an elliptical orbit 


with the sun at one of the foci of the ellipse. This 
ellipse, or track of the earth, does not remain in a 
fixed position, but shifts slowly around in the same 
direction that the earth is traveling, as though it were 
laid out on a gigantic turntable. 

The real shape of the earth’s orbit cannot be well 
illustrated, in perspective. and if pictured in plain 
view its appearance would be so like a circle that the 
fact that it was not would hardly be revealed except 
by measurement. On the second of January the earth 
passes the part of the orbit which is nearest the sun, 
and in July it passes the point that {is farthest away. 
The time between two passages of either of these 
points is 4 minutes 39 seconds longer than the sidereal 
year. After the earth has completed its circuit about 
the sun, it must therefore continue on for this length 
of time before it will be again at the same part of the 
elliptical orbit. Four hundred anomalistic years, or 
the four hundredth return to the same point on its 
orbit that it occupied at the time Columbus landed, 
will be completed on the 28th of next October. 

In the time of Columbus, the calendar instituted by 
Julius Cesar, as revised by Augustus, was generally 
followed, and that calendar, which is still used by 
Russia and Greece, differs from the one which we now 
use by twelve days. It will therefore be October 12 
with them, and four hundred Augustan years will 
have elapsed when it is October 24 here. 

8. W. BAtcu. 
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The Acids of Fruits. 


We know that many vegetable and fruit products are 
esteemed rather for their pleasant or refreshing taste, 
and for their anti-scorbutic properties, than for any 
nutritive value which they may be assumed to possess. 
Yet even fruits of that character are especially valu- 
able as additions to our daily diet, on account of the 
potash salts and mild vegetable acids they contribute 
to the blood. We learn from Johnson’s Vegetable 
Food of the World that the grateful acid of the rhubarb 
stalk arises from the malic acid and binoxalate of pot- 
ash which it contains. The acidity of the lemon, 
orange, and other species of the genus Citrus is caused 
by the abundance of citric acid which their juices con- 
tain ; that of the cherry, plum, peach, apple, and pear 
from the malic acid in their pulp; that of gooseberries 
and currants, black, white, and red, from a mixture of 
malic and citric acids; that of grapes from a mixture 
of malic and tartaric acids ; that of the mango from 
citric acid and a very fugitive essential oil; that of the 
tamarind from a mixture of citric, malic, and tartaric 
acids; the flavor of asparagus from aspartic acid, found 
also in the root of the marshmallow; and that of the 
cucumber from a peculiar poisonous ingredient, called 
fungin, which is found in many species of fungi, and is 
the cause of the cucumber being objectionable to some 
persons. 

It will be observed that rhubarb is the only product 
which contains binoxalate of potash in conjunction 
with an acid. Itis this ingredient which renders rhu- 
barb so wholesome at the early commencement of the 
summer, though in certain cases, known to medical 
men, its use may be injurious. 

The following table, compiled from some analyses by 
Prof. Berard, shows the percentage average chemical 
composition of five unripe fruits and of eight ripe 
fruits, comprising apples, pears, gooseberries, grapes, 
plums, cherries, apricots, and peaches : 


PERCENTAGE AVERAGE COMPOSITION OF FRUITS. 


Unripe. Ripe. 
Water aids sissies d cteislevisad este ww sntiece daqeepielet no's 85'7 187 
Albuminoids O'7 06 
Sugar ........006 4°0 12°9 
Vegetable acide.. 15 13 
Pectose and gum. nee 4'°3 37 
Cellulose, Cte. aces cavs sis ocee Secete asec seeds 38 2°8 


The data thus given show that there is a consider- 
able decrease in the watery particles of fruit as it ap- 
proaches its full ripe character, resulting in a difference 
of 7 per cent, while the sugary constituents increase 
during maturation in a corresponding degree, rising 
from an avergge of 4 to nearly 13 per cent. 

There is very little actual decrease in the percentage 
of acids from the green to the ripe stage of fruits, but 
the acidity becomes neutralized by the increase of 
sugar as the fruit approaches maturation. 

Many persons know from experience how much more 
pleasant and agreeable fruit is when gathered and eaten 
direct from the tree. This is undoubtedly in part 
due to the freshness and briskness of the vegetable 
acids contained in the fruit, which, when so gathered 
and eaten, have not time to change into any other sub- 
stance. Stale fruit, on the other hand, is unpalatable 
from the very fact that it has lost this pungent and 
brisk taste. 

Pectose forms the substance known as vegetable 
jelly, and it is to this constituent of fruits that jams 
owe their firmness. Cellulose is the fibrous part of 
fruits, and it is in this portion that we should find the 


© 1892 SCIENTIFIC AMERICAN, INC. 


largest proportion of mineral salts, potash, ete.—The 


Gardeners’ Chronicle. 
8 


Smokeless Powder. 


On July 2, on the invitation of the directors of the 
Smokeless Powder Company, a number of gentlemen 
interested in military matters inspected the new works 
of the Smokeless Powder Company at Barwick, near 
Ware, England, and witnessed an exhaustive trial of 
the qualities of the explosives manufactured by the 
company. About a hundred gentlemen were present, 
among them being Colonel Mackinnon, secretary of the 
National Rifle Association; Major De Hoghton, from 
the School of Musketry at Hythe; Colonel Henry Platt, 
of the Carnarvonshire Militia ; Mr. Dougall, the manag- 
ing director of the company; Mr. Rigby, well known 
both as a rifleman and as an expert in the making of 
rifles; and representative members of the leading firms 
of gunmakers. 

The morning was spent in inspecting the various 
buildings, spread over a space of 126 acres inclosed in a 
ring fence, and in watching, without understanding, 
the process of manufacture, for, as may readily be con- 
ceived, the delicacies of the process are kept absolutely 
secret at this establishment, which claims to be the 
only one in the kingdom in which smokeless powder is 
produced. The visitors saw rolls of coarse paper 
churned into fluff as fine as cotton wool and washed in 
amash tub. They saw, also, men engaged in mixing 
malodorous acids. They saw great grindstones crush- 
ing some yellow substance, understood to be a combi- 
nation of the acids and the paper in some unknown 
proportions; they saw the yellow powder treated by 
the granulating sieves, dried, sifted, packed, and 
stored; and at the end they were no wiser than they 
had been in the beginning. After luncheon, however, 
came proof positive that the various grades of nitro- 
compound produced by the company, a compound said 
not to be affected by damp or heat, had several definite 
virtues. First came a trial with a revolver, then trials 
with rook rifles, cadet rifles, and like weapons, at short 
ranges. Neither with them nor a sporting rifle nor 
with a fowling piece was there any substantial smoke. 
A slight blue and evanescent wreath of vapor rather 
than smoke followed each discharge, and the smoke 
following the discharge of a cartridge or two loaded 
with black powder was in marked contrast. 

The more effective trials, however, were at a longer 
range. First the powder was tried in the Mau- 
ser, Beaumont, Mannlicher, and various other foreign 
rifles, as well as in the 0°303 and the Martini. Not only 
was there no smoke, but excellent practice was made, 
particularly by Mr. Luff, of the North London Rifle 
Club. Then five men, having the spectators at the 400 
yards firing point, fired volleys at 300 yards and at 200 
yards, the result being that no substantial wreaths of 
smoke were visible. Finally, 500 shots were fired with 
the powder from the Maxim gun, with the result that 
there was very little smoke to be seen, although ten 
shots with black powder made an opaque cloud. Alto- 
gether the trial was of high interest and importance.— 


London Times. 
ttre 


The Bacillus of Measles, 

Germs have been found by various investigaters in 
the blood and secretions of patients suffering from 
measles. None, however, have been certainly proved 
to be active agentsin the production of the disease. 
Very recent investigations are those of Canon and 
Pielicke, of Berlin, and they are reported in the Ber- 
liner Klinische Wochenschrift for April 18. There 
seems ground for the belief that the germ they have dis- 
covered is the active cause of the disease. It is a ba- 
cillus varying considerably in length and appearance 
under different conditions. It was found in the blood 
of fourteen patients sick with measles. A similar germ 
was also found in thesputa and the nasalsecretions. It 
was present during the whole course of the disease, and 
occasionally for two or three days after active symp- 
toms had disappeared. It was most abundant at the 
time of defervescence. In seven cases in which active 
symptoms had disappeared, but in which the rash had 
not wholly faded, the bacillus could not be discovered. 
This bacillus is undoubtedly different from any germ 
yet described in connection with measles. It is to be 
hoped that the belief of the discoverers will soon be 
confirmed by the investigations of others.—N. Y. 
Med. Jour. 

> +6 
George Sydney Percival. 

The death of George Sydney Percivalon the 1st inst. 
eut short a career of unusual promise. With what 
seemed at times almost a genius for mechanics, a love 
of study, and a conscientious devotion to his work, re- 
gardless of time or personal comfort, Percival at the 
age of 25, and with only two years’ practical experience, 
had won the confidence of one of the principal engineer- 
ing firms in the country, being intrusted by it with 
novel designing as well as the erection of costly steam 
plants. He was a member of the American Society 
of Mechanical Engineers, also of the First Battalion 
Naval Reserve, and a graduate of the Columbia Col- 
lege School of Mines. 
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UNSCIENTIFIC AND SCIENTIFIC DIVINING RODS, 
BY GEO. M. HOPKINS. 

Notwithstanding the tendency of scientific know- 
ledge and general enlightenment to dissipate supersti- 
tion, the proportion of believers in certain kinds of | 
demonstrations attributed to the supernatural is be- | 
yond belief; yet when we find, on investigating the 
subject, that many coincidences have occurred which 
seem to establish the claims of the advocates-of such 


Fig. 1—FORKED TWIG DIVINING ROD. 


beliefs, it is no wonder that some of these notions gain 
credence, especially in view of the fact that the ma-| 
jority of unsuccessful experiments are never made! 
known. 

The divining rod—so called—is a very ancient device, 
but the belief in its efficiency is as strong to-day as | 
it ever was, yet there is no scientific reason why it: 
should be of any use whatever for any of the purposes | 
to which itis applied. The ancient divining rod (Fig. 1) 
consisted of a forked twig of hazel, apple, or any fruit- 
bearing tree. It was held in the hands with the. 
branches both lying normally in the same horizontal | 
plane, with the crotch pointed either toward or away 
from the body of the operator. It was carried in this 
position over the ground, and whenever the forked 
twig bent downwardly it indicated proximity to water, 
minerals, or metals. The same performance is gone 
through with in these times, and we often hear of 
remarkable successes attained by modern operators. 
These successes are due partly to the good judgment 
B of the operator, but mostly to! 
sheer luck or chance. The dip-| 
ping of the rod is not due to the; 
action of the water or minerals, 
but to the voluntary or invol- 
untary movement of the muscles 
of the hands and arms. If we 
assume that the operator is hon- 
est, we must admit the move- 
ments to be involuntary. In 
using the rod the hands are held 
in a strained, unnatural position, 
which renders it very difficult to 
hold the twig for any great 
length of time in the prescribed 
position without causing the 
muscles to twitch and thus com- 
pel the branch to dip. 

The mineral rod illustrated in 
Fig. 2 is formed of a tube prefer- 
ably, though not necessarily, of 
bamboo, with compartments at 
its ends. In one compartment 
is placed a piece of loadstone, 
and the other is partly filled 
with quicksilver. Bothends are 
corked and the instrument is 
held as shown in the cut. When 
the loadstone end dips it is sup- 
posed to indicate iron, but when 
the quicksilver dips it is taken 
as an indication of precious 
metals. 

Although it does not seem ad- 
visable to multiply the accounts 
of these unscientific and worth- 
less instruments, still, to convey 
an idea of the variety of devices 
of this class in existence, one 
more example is illustrated. The 
instrument consists of a small 
bottle suspended by a string 
and covered with thin cloth tied 
around the neck of the bottle. 
A specimen of the metal or min- 
eral sought for is placed in the 
bottle. The string by which the 
bottle is suspended is held by 
the hands as steadily as possi- 
ble. The bottle first revolves in 
one direction and then in the 
other. When it stops it begins 
to oscillate like a pendulum. 
The line of vibration is supposed 
to point to the object sought. 
The operator carries the device 
in the direction indicated until 


| 
Fig. 6—INDUCTION 
BALANCE. 


Fig. 


vibration ceases; the point where this occurs is the 
spot where the mineral or other substance looked for is 
to be found. If several different substances are looked 
for, a sample of each must be put in the bottle. 

It is needless to say that all these devices and meth- 
ods are devoid of any scientific principle, and if they 
ever give indications that lead to a find, it is either 
accident or coincidence. In the case of the last instru- 
ment described, the string naturally untwists when 
the downward pull of the weight comes upon it, and 
the acquired momentum of the revolving bottle causes 
it to continue to revolve after the string is untwisted, 
and twists the string in the opposite direction. The 
torsion thus produced revolves the bottle in the oppo- 
site direction, and so on until equilibrium is estab- 
lished. This will take some time; perhaps a half hour 
ormore. At the expiration of this time the hands of 
the operator are so tired as to be incapable of holding 
the string steadily, and as a result the oscillations 
follow. 

As to the scientific divining rods—if such a term can 
be applied to scientific instruments—the simplest of 
these is the miner’s compass, shown in Fig. 4, and 
familiar to most readers of this article. It is simply a 
magnetic compass needle arranged to swing in a ver- 
tical plane. Its pivots being jeweled, it swings freely 
and points to any body of iron or magnetic ore con- 
tained in the earth. It is operative for a considerable 
distance, and has been used for years for locating iron 
mines; but it is of no use whatever for other than 
magnetic metals or ores. 

In Fig. 5 is shown an instrument devised by 
the writer, in which a coreless induction coil of pecu- 
liar construction is used in connection with the tele- 
phone for indicating the presence of metals. The 
induction coil consists of a primary coil, preferably of 
rectangular form, made of coarse wire, No. 18, and 
connected with a rapid automatic circuit breaker and 
battery. The secondary coil is made of fine wire, 
No. 36, and is arranged exactly at right angles to the 


Fig. 2,-ROD FOR IRON AND PRECIOUS METALS, 


coarse wire coil. A telephone is connected with the 
secondary coil. If the primary circuit is continuously 
and rapidly interrupted while the coil is not in the 


‘vicinity of any metal or magnetic material, no sound 


will be heard in the telephone, as all the inductive 
influences are equal and opposite ; but when the coil 
is held in proximity to a body of metal or magnetic 
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7.-INSTRUMENT FOR DETECTING THE PRESENCE OF METALS UNDER WATER. 


ore, this equilibrium is disturbed and the sound is 
heard in the telephone. 

The distance through which this instrument is ope- 
rative depends upon the diameters of the coils and the 
strength of the current used in the primary coil. The 
larger the coil and the larger the current, the greater 
will be the penetration of the inductive effect. As the 
induction is effective for only a few inches in an ordi- 
nary coil of 6 or 8 inches in length, the instrument is 

> = useful for minerals lying 
- Yat . near the surface. It 
; & A | may be used to advan- 
F tage on the sea bottom, 
along cliffs, in wells and 
borings, and upon 
ground abounding in 
metals lying near the 
surface, by simply caus- 
ing it to pass over or 
near such surfaces. 
When it is to be used 
under water, it must of 
course be inclosed in a 
waterproof casing of 
non-metallic material. 

This instrument, 
which is an induction 
coil pure and simple, 
should not be confound- 
ed with the induction 
balance described be- 
low. 

The induction bal- 
ance invented by Pro- 
fessor D. E. Hughes has 
had a number of useful 
applications, one of 
which is the electric 
submarine detecter of 
Captain McEvoy. Pro- 
fessor Hughes demon- 
strated the extraordinary sensitiveness of the ap- 
paratus to the presence of small pieces of metal 
when brought near to one or other pair of coils, 

The arrangement of the bal- 
ance will be understood from 
Fig. 6, where P S and P'S! are 
the four coils of the balance, ar- 
ranged in pairs separated from 
each other and connected by 
insulated wires. The coils, P 
and P', are joined together 
through a battery, B, and a key 
or interrupter, I, thus constitut- 
ing the “ primary ” circuit of the 
balance. The coils, SS’, are con- 
nected through a telephone, T, 
and constitute the ‘‘ secondary” 
circuit of the balance. The in- 
terrupter, I, may be either mani- te 
pulated by hand or automati- ° ‘ 
cally, so as to give a continuous 
action. Whenever the primary 
circuit is closed by its means, 
acurrent traverses the primary 
coils, P P', and induces a corre- 
sponding current in the second- 
ary coils, SS'. This current is 
of course audible in the tele- 
phone, T, but by reversing one 
of the secondary coils, say S', 
the current induced by the 
primary coil, P', in the coil, S', 
is made to oppose the current 
induced by the other primary 
coil, P, in the other secondary 
coil, 8, so that it is possible to 
cause these two induced cur- 
rents to annul one another and 
produce silence in the telephone. 

This is done by making the 
two primary coils and also the 
two secondary coils alike in all 
respects, and placing the second- 
ary, 8, at the same distance from 
P that S'isfrom P'. The final 
adjustment to produce silence 
in the telephone can be made 
by altering the distance between 
a secondary coil and it? primary, 
say the distance of S from P, or 
it can be made by means of a 
small piece of metal adjusted 
near one pair of coils, as was 
originally shown by Professor 
Hughes. To employ this ar- 
rangement for detecting metal 
masses it is only necessary to 
obtain a sufficiently good bal- 
ance in this way, and explore 
the field where the metal is sup- 
posed to lie by moving about 
the pair of coils, S' P'. Then, if 


Fig. 3—GOLD FINDER. 


Fig. 4—MINER’S 
COMPASS, 
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these coils come near a piece of metal, the inductive 
disturbance which its presence creates will upset the 
existing balance, and the telephone, before silent or 
nearly so, will give out distinctly audible sounds, owing 
to the predominance of the induced currents in the 
secondary, S', over those in the secondary, 8. 

The idea of applying the balance to the detection of 
metals has been worked out by Captain McEvoy, who 
has reduced it to a thoroughly practical form. This 


- 


Fig. 5—ELECTRICAL ORE FINDER. 


actual apparatus is illustrated in Fig. 7, where A is 
a portable case containing the adjustable coils, P §, 
and the interrupter, I; B is a voltaic battery of two 
cells, which may be replaced by a small magneto- 
electric machine giving alternating currents; T is the 
telephone in the secondary circuit ; C is an insulated 
cable conveying the wires connecting up the two pairs 
of coils ; and D is the detecting or exploring case con- 
taining the two secondary coils, 8' P'. Thecoils, P 8, 
inside the box, A, are separated by a layer of soft In- 
dia rubber, and an ivory screw passes through both 
coils and the rubber washer between. An ebonite 
head to the screw is adjusted by hand so as to press 
the coils together or let them further apart by regu- 
lating the pressure between them and the India rub- 
ber. The simple device adjusts the balance of induc- 
tion and reduces the telephone to silence. 

The interrupter is a special device which consists of 
a small iron reed or tongue kept in vibration by a 
small double-poled electro-magnet, thereby interrupt- 
ing the current a certain number of times per second, 
so as to give out a definite note which is easily recog- 
nizable in the telephone. 

A switch, E, at the box turns the current from the 
battery on and off the interrupter at a moment’s no- 
tice. The telephone is the 
ordinary speaking receiver 
of Bell. 

The cable, C, is insu- 
lated with India rubber 
having its pores filled up 
with ozokerit or black 
earth wax forced in under 
pressure and when in a 
hot fluid state. It is fur- 
ther protected with an 
outer braided sheathing, 
and is fitted to the box, A, 
by an ingenious socket, 
which in an instant estab- 
lishes connection between 
the corresponding prima- 
ries and secondaries, and 
locks them together. The 
detecting cage, D, is made 
of wood soaked with par- 
affin wax. It is water- 
tight, and contains two 
exploring coils, 8 P, Fig. 6. 
When it is lowered into 
the water by the cable, OC, 
and moved about, or drag- 
ged over the bottom, the 
instant it comes against a 
piece of metal, such as a 
torpedo case, a chain, or a 
submarine cable, it dis- 


turbs the balance, and the note, heard in the telephone! carry 2,683 net tons of fuel and cargo on a draught of 
very faintly until now, becomes unmistakably loud and | 15 feet, her speed, light, being 13 miles an hour, and 12 
clear. It is, indeed, somewhat surprising to find so!milesan hour when loaded. Her engines are triple 


marked an effect. 
If there is any objection to this instrument, it is 
that a body of metal lying in the plane of the coil will 


| not affect it. 
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Pertinacious John Nash, 

When a pupil in Sir Robert Taylor’s office, John 
Nash had an early opportunity of bringing himself 
into notice. Sir Robert, on one occasion, putting be- 
fore his clerks some plans to which certain alterations 
were needed in an unusually short space of time, was 
annoyed at being told that it was impossible to.do 
what he required. This being overheard by young 
Nash, he ventured to ask if he might undertake the 
task which had been declined by his superiors. Sir 
Robert, struck by the earnest manner of the boy, 
granted his request. Nash immediately went to his 
room, procured paper and candles, and, sitting up all 
night, labored incessantly at the drawings, and by 
the time appointed appeared before Sir Robert with 
the plans completed. As another illustration of Nash’s 
perseverance in after life, and his determination never 
to be overcome by seening difficulties, it is told that on 
one occasion, having to go to some out-of-the-way place 
in Wales, he disdained the accustomed road, which 
was circuitous, and resolved to seek a more direct path 
to his object. Setting out on foot, he encountered 
many hedges, ditches, and fences, most of which he 
passed, but not without difficulty. At last meeting 
with a locked gate, awkwardly framed and inconveni- 
ent to mount, he was seen to retrace his steps several 
hundred yards, make a sudden run and attempt to 
vault over the gate. Failing in this, again and again 
he put forth his strength, and nearly accomplished his 
aim; at laststripping himself of his coat and waistcoat, 
by a longer run and a desperate spring he succeeded in 
elearing the barrier. He was then seen to climb de- 
liberately over the gate, retrace his course, put on his 
clothes, and proceed quietly on his way.—The Archi- 
tect. 


+ 6+ - 
THE STEEL STEAMER CHOCTAW. 

The builders of vessels for the freight business on 
the great northern lakes are sharply competing with 
each other in the building of the most economical and 
efficient craft for the enormous transportation service 
now being done, and which is growing with marvel- 
ous rapidity. The ability of a vessel to carry an extra 
100 or more tons of cargo, the efficiency of its engines 
in comparison with its coal consumption, its average 
rate of speed and freedom from liability to any sort of 
aceident likely to interfere with the daily perform- 
ance of its full work, are all carefully considered in 
the making of contracts for the new freight steamers 
now being built for the lake trade. This is necessary 
because there isso much competition in the carrying 
business that the smallest differences in the efficiency 
of the vessels often mark the line between a profitable 
or a losing business for the owner of a vessel, and on 
this account the builders are constantly making im- 
provements in the steamers they are now turning out 
for this work. 

The accompanying illustration of the new steel 
steamer Choctaw, built by the Cleveland Ship- 
building Co. for the Lake Superior Iron Co., repre- 
sents one of the latest models of this class of vessels. 
She is 266 feet long on the water line, 38 feet beam, 
and her moulded depth is 22 feet 4 inches. She will 


THE STEEL STEAMER CHCCTAW. 


© 1892 SCIENTIFIC AMERICAN, INC. 


expansion, with cylinders 17, 29, and 47 inches, re- 
spectively, and a stroke, common, of 36 inches. She 
has two boilers, each 11 feet in diameter and 12 feet 
long. 

———______2+4+-—______ 

AN IMPROVED FIRE ENGINE PUMP. 

The illustration represents a double-acting fire en- 
gine pump in which the valves and interior mechanism 
are arranged to be more conveniently accessible than 
they have been with previous forms of construction, 
thus facilitating the repairing or replacing of the 
valves whenever necessary, and lessening the expense 
of keeping the engine in order. The improvement has 
been patented by Mr. T. 8S. La France, of 508 Spauld- 


LA FRANCE’S FIRE ENGINE PUMP. 


ing St., Elmira, N. Y. Fig. 1 is a vertical section, and 
Fig. 2 a horizontal section, showing a portion of the 
section and delivery valves, on the line of the side in- 
lets for receiving water from either side of the engine. 
Both the pump barrel and casing are closed at top 
and bottom, neither end requiring to be opened, nor 
the back of the casing, the barrel, or its plunger need- 
ing to be removed, in order to get at the valves. All 
the valves, both inlet and outlet, are in the front por- 
tion of the casing, as shown in Fig. 2, and running 
vertically from top to bottom in this front portion are 
partitions, joined midway of their height by a hori- 
zontal dividing partition, forming upper and lower in- 
let valve chainbers, while between these two sets of in- 
let chambers are upper and lower outlet valve cham- 
bers. The plunger is made with upper and lower solid 
heads, holding reverse cup-shaped leather or flexible 
packings between them. In the front of the pump 
casing are openings of sufficient size to take in or ex- 
pose all of the valves, these openings being covered by 
removable separate lids, whereby access may be 
readily had to either or both the upper and lower sets 
of inletand outlet valves. By this arrangement of the 
valves and valve chambers the pump barrel and its 
outer casing may be cast in a single piece if desired. 
——-->>++-o 
Costa Rica. 

Although Costa Rica is only about half the size of 
New York State, its list of birds numbers 730 species. 
It isa country of forests and of all sorts of climates, 
from the torrid sea coast to that found at an elevation 
of 11,500 feet, the top of the volcano Irazu, where ice 
forms. 

The trees are not decidu- 
ous, although their leaves 
, fallin part during the dry 
/ season, which extends from 
| October to May. At the 
end of the rainy season, 
many North American mi- 
grants appear, and as the 
dry season advances they 
retreat to the coast region, 
and are not seen again till 
another year. Bird life is 
more abundant during the 
wet season, for the reason 
that fruit and _ insects 
abound at that period. 
The breeding season nearly 
corresponds with that of 
the United States. 

Near San Jose, at an ele- 
vation of 5,000 feet, are 
what are called “the prai- 
ries,” about five miles 
square. They become 
flooded to the depth of 
about an inch from Sep- 
tember to February, and 
on them are found a num- 
ber of species of water fowl 
and waders.—George K. 
Cherrie. 
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THE HOMESTEAD DIFFICULTIES. 


The Carnegie Steel Works, at Homestead, Pa., sev- 
eral views of which are given on our first page, are 
among the largest of the kind in the world. Their 
output of steel recently has even been compared to 
that of the famous Krupp establishment at Essen. 
The immense plant, in its machinery and buildings, is 
all of the most modern type, embracing the most-re- 
cent improvements, Superintendent Potter testifying 
before the Congressional Investigating Committee 
that, by reason of the improved machinery, ‘‘ the out- 
‘put was 50 per cent greater than that of any other 
millin the world!” This seems to be a truly enor- 
mous gain, but the improvements which have been but 
recently made in the machinery and methods in the 
manufacture of steel in large quantities are hardly ap- 
preciated by those not directly engaged in the busi- 
ness. The new beam mill, completed within the past 
two months, cost nearly a million dollars, and the en- 
tire establishment has been absolutely created within 
the past ten years, for it was only half a score of years 
ago that Homestead had less than a thousand inhabi- 
tants. Then it was an unimportant and unknown 
suburb of Pittsburg, while now it has over 12,000 in- 
habitants, substantially all of whom have obtained 
their livelihood and made for themselves comfortable 
homes by the building up of the great steel works at 
that point. 

But at this thriving and prosperous industrial cen- 
ter there has been a ‘‘labor difficulty” which has at- 
tracted the attention of the whole country for the past 
six weeks, and, on July 6, the matter was the occasion 
of a bloody engagement, as of between opposing forces 
engaged in actual war, in which some twenty men 
were killed and a far larger number injured. 

On July 1 the 3,800 workmen employed at the mills 
were paid off in full, and work was ‘“‘shut down,” the 
company having declined to sign an agreement to pay 
ascale of wages forthe future which had been de- 
manded for the men by the Amalgamated Association 
of Iron and Steel Workers, a labor organization to 
which all the men belonged. The men and the com- 
pany had got along under a similar agreement for 
the three preceding years, although there had all the 
time been a good deal of friction, from the fact that 
the company found it difficult to deal with its men 
individually as to many details of the work, and on 
this account, after a failure to come to an agreement 
as to a future scale of wages, the company decided to 
no longer recognize or deal with the association as a 
body, but to hire all the help needed without regard 
to any labor organization. It may be briefly stated 
that the company had asked: First, a reduction in 
the minimum of the wage scale from $25 to $23 for 4x4 
Bessemer billets; second, a change in the date of the 
expiration of the scale from June 30 to December 31; 
and third, a reduction in tonnage rates at those fur- 
naces and mills where important improvements have 
been made, and new machinery has been added that 
has greatly increased their output, and consequently 
the earnings of the workmen. Where no such improve- 
ments or additions have been made, no reduction in 
tonnage rates was asked. It has been conceded by the 
men that the proposed reduction of wages would affect 
only 325 men out of the total number of employes. 

From the date of the stopping of work at the steel 
works the plant of the company was placed practically 
in a state of siege by the former workmen. On the 5th 
of July, a sheriff's posse, in response to the Carne- 
gie Company’s demand for protection, attempted to 
take nominal possession and post guards at the works; 
but they were captured by the men and sent out of 
town. The company had, however, in anticipation of 
trouble with their workmen, been making prepara- 
tion to meet it for some time previous. They had 
erected a high fence around their grounds, with a 
barbed wire strung along its top, through which an 
electric current might be sent; placed a great search 
light in commanding position, put up a big instan- 
taneous camera at an advantageous point, and in vari 
ous other ways were preparing to protect their prop- 
erty. Asa part of this system of defense, a force of 
Pinkerton detectives had been engaged as watchmen, 
and they were to have been installed at the works in 
the early morning of July 6. Some 300 of the men, 
hired for this purpose, were, therefore, taxen on two 
barges, in tow of tug boats, from Pittsburg to the 
works, which are on the south side of the Monongahela 
River, about eight miles southeast of its junction with 
the Allegheny. The fact that the company was thus 
moving to place Pinkerton men in its works at 
Homestead created the greatest excitement in the 
latter place. 

The news was telegraphed ahead and, on the arrival 
of the barges, just before sunrise, the river banks at 
Homestead were crowded with angry and threatening 
workmen. It had been intended to land the men from 
the barges near the pump house, fully a mile within 
the boundary line of the premises of the company, but 
the crowd speedily broke down the fence and poured 
over the company’s grounds along the steep embank- 
ment skirting the river, reaching the landing place 
ahead of the boats. 


Then succeeded an engagement which lasted nearly 
allday. It has been disputed from which side the first 
shot was fired, but the firing quickly became general 
on both sides, and was kept up with occasional inter- 
missions until three o’clock in the afternoon. The 
strikers secured a sinall brass ten-pounder cannon and 
kept up a fire from it on the barges from within a steel 
billet embrasure on the grounds, while another cannon 
opened fire also from the opposite side of the river. 
The barges were of strong build, having been made 
for shipping iron, and as an extra precaution they had 
been lined with heavy steel plates. Little impression 
was therefore made upon the barges by the fire of the 
men on the banks, and then it was sought to fire the 
boats, as shown in one of our views, which is repro- 
duced froma photograph. Oil was spouted on the decks 
and sides of the boats by means of hose and a small 
fire engine of the company, but the oil was a lubricat- 
ing mixture and did not burn well, and the failure of 
this attempt was followed by an effort to burn the 
boats with the flame from anatural gas pipe. Thetug 
boats had cast loose and left the bargesearly in the day, 
and at 5o’clock the men on the barges, seeing that 
there was no hope of escape, surrendered to the mob. 
Before surrendering they Were promised protection, 
but on the way from the boats to the Opera House, 
where they were finally lodged as prisoners for the 
night, they were most brutally assaulted and mal- 
treated by the mob which lined the streets of Home- 
stead. 

Within a week after this bloody exhibition of organ- 
ized mob violence Homestead was taken possession 
of by the State militia of Pennsylvania, and a force of 
five or six thousand soldiers was encamped in the town 
and upon the hills around, their tents upon the hill- 
sides being visible in one of the views, and from this 
date, under military protection, the company has been 
gradually filling its workshops with non-union work- 
men. Another view shows the headquarters of the 
Amalgamated Association at Homestead, where the 
men have been accustomed to assemble to mature their 
plans, and from which the leaders directed their cam- 
paign against the Carnegie Company. The office of 
the latter company in Pittsburg, shown in one of the 
views, has a peculiar interest, from the fact that here 
was shot, a few days later, Mr. H. C. Frick, the manag- 
ing head of all the different Carnegie establishments. 
A New York anarchist, a Polish Jew named Berk- 
man, went to Pittsburg for the special purpose of kill- 
ing Mr. Frick, and succeeded so far as to shoot him 
twice in the neck and inflict several stabs in his back. 
The wounds did not prove fatal, however, and Mr. 
Frick has since sufficiently recovered to again assume 
full charge of his vast business interests. It is not 
claimed that the would-be murderer had any direct 
connection with the strikers’ organization, but there 
is only a question of degree of crime between the mob 
which invaded the grounds of the Carnegie Company, 
and for hours took part in the bloody work there on 
July 6, and the dastardly miscreant who, on July 23, 
sought to aid in carrying out the work of the rioters 
by killing Mr. Frick. 

For the photographs from which some of our views 
are made we are indebted to Mr. B. L. H. Dabbs, of 
Pittsburg. 
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white or rather colorless sapphires. They are com- 
pact and transparent crystals, and many specimens 
have a splendid luster. By subsequent treatment some 
of them have taken on the sapphire blue. 

Some of the specimens seem to contain a small 
amount of carbon. This element is sometimes present 
in small quantity in natural emeralds, a fact not gen- 
erally stated in books on the subject. In a few speci- 
mens the proportion of carbon seems to be considera- 
ble, and there are present individual crystals having 
physical properties more nearly allied to the diamond 
than to the sapphire. In nature diamonds are often 
found associated with other gems. In any case the 
products contain littie or no silica, this compound 
being the characteristic ingredient in all kinds of glass. 
Apart from the possibilities of the process in the direc- 
tion of producing the diamond, the chief point already 
established is that of having found an easy method of 
crystallizing alumina. The Oriental ruby, Oriental 
amethyst, and other gems coming under the head- 
ing ‘‘ Oriental,” are all of them only variously colored 
sapphires, and alumina forms the chief constituent 
of the series. 

There is little doubt that the process will yield the 
ruby and other varieties. Apart from ornamentation, 
their hardness will fit them for mechanical purposes, 
and their cutting power is remarkable, perhaps due to 
the small amount of carbon already spoken of. The 
author of the process has sought the opinion of several 
of the foremost men of science, and their general ver- 
dict has been very favorable. The discovery may 
prove to be one of the most important yet made in 
mineralogical chemistry, and the future developments 
both commercially and scientifically difficult to esti- 
mate. The originator of the process is Mr. James 
Morris.—Glasgow Herald. 

————————+0+0—_—_- 
THE MOON AND MARS. 

A most interesting spectacle in the southern sky, in 
connection with the recent near approach of the 
planet Mars, was presented on the evening of August 
%, when the planet was for some hours apparently 
very near the full 
moon, as shown in 
the accompanying 
view. When one re- 
members t hat the 
planet was some 35,- 
000,000 miles away 
from us, while the 
moon’s distance is 
only about 240,000 
miles, that the dia- 
meter of the planet 
is just about twice 
that of the moon, 
and that the planet 
itself has two small moons coursing around it at a 
rapid rate, it was not necessary to call up the further 
comparisons, almost everywhere entertained, as to the 
probability of life on Mars and the absence of life on 
the moon, to render the sight one well worthy of 
attracting and holding the attention, aside from its 
beauty as a mere spectacle. 

es 
THE LOOPED PATH OF MARS, 

My father, Professor Richard A. Proctor, was very 
much interested during his lifetime in the study of 
the miniature earth, Mars; and about which now the 
scientific world is especially interested. In his maga- 
zine Knowledge for March 31, 1882, vol. 1, he makes 
reference to a map, published in an earlier number 
(March 24), of the looped path of Mars, designed by 
himself. With regard to it, he wrote as follows: 
““There are some 600 positions of the planet (all sepa- 
rately laid down before the path was carried through 
them), and the constructions for these involved many 
hours of labor.” The following is the illustration of 
the looped path, with the accompanying descriptive 
text, as written by my father: 

“Many even of those who have read the usual de- 
scriptions of planetary motions, in our text books of 
astronomy, are perplexed by the way in which the 
planets pursue 

Their wandering course, now high, now low, then hid, 
Progressive, retrograde, and standing still. 

“Mars, Jupiter, and Saturn during the last few 
months have given striking illustrations in the skies 
(as indicated in our maps) of their strange and at first 
view fantastic and irregular motions. Mars, in par- 
ticular, traverses a singularly devious caurse upon the 
background of the starlit heavens. It has seemed to 
me that it would be interesting to exhibit the real 
course of this planet, the one of all the sun’s family 
whose path, with reference to the earth, has the most 
complicated form. Of course, in reality this planet 
travels around the sun in an ellipse which is alinost 
circular in form, though considerably eccentric in 
position. The earth also pursues an elliptic path, 
smaller in size, still more nearly circular in form, and 
much less eccentric. But viewed from the earth, the 
planet Mars, in consequence of the combination of 
these two circling (but not strictly circular) motions, 


Artificial Precious Stones, 

What promises to be a most important discovery 
has been made by one of our Glasgow scientists. Al- 
though imitation gems are obtainable in any required 
quantity, the production of crystals having the hard- 
ness, durability, and other qualities, both physical and 
chemical, of natural stones has been one of the unsolved 
problems of applied chemistry. The most advanced 
efforts up tillnow have been made in Paris, and the 
French specialists have at least proved the possibility of 
producing sapphires, rubies, and otherstones by artifi- 
cial means, their products being real gems, and not 
glasses. It is doubtful, however, if the originators of 
the French methods themselves claim that theirs are 
the methods of nature, and it is reasonable to suppose 
that themost natural method will be the most practi- 
eally successful one. Although no geologist or chemist 
can declare the new process tobe the process of nature, 
yet many analogies point that way. 

Experimenters in this field may have been partly dis- 
couraged by the thought that the gems of nature were 
produced under conditions of enormous pressure, to 
which might have been added very high temperatures, 
and that they were in some cases the products of long 
periods of time. It is possible, however, that too much 
weight has been given to this point. In the process 
now under notice no such discouraging conditions are 
present, and the method is wonderfully simple. Even 
working on the laboratory scale, using small vessels, 
stones have been obtained over one-sixteenth of an inch 
in diameter, and very large numbers have been formed 
approaching that size. There is no reason to doubt 
that working on alarger scale will yield stones of any 
size likely to be required. The noble nature of the 
products is beyond doubt, as they are very hard, in- 
fusible at all ordinarily attainable temperatures, and 
insoluble in any acid. The bulk of the gems are 
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travels on such a looped path as is shown in the ac- 
companying map. Here the planet’s position, as 
viewed from the earth (his geocentric position, as it is 
called), at the successive oppositions (or times of near- 
est approach to the earth), is shown by the small dot 
at the end of the dated radial line. Then, at succes- 
sive intervals of ten days, measured forward and 
backward from the time of opposition, Mars has the 
positions indicated by the successive dots. Of course, 
there is a placein the outermost part of each whorl 
where these ten-day dots meet without an exact ten- 
day interval; this, however, is unimportant, as in 
these parts of his geocentric path Mars is invisible. 
At the proper places along the planet’s looped geo- 
centric path are shown the places where Mars is in 
perihelion (M), aphelion, M’, at arising node (or crossing 
the plane of the earth’s orbit from north to south), 


(2) at a descending node (or crossing the plane of the 
earth’s path from south to north), (8) the place where 


he attains his greatest distance north(#) and south 
(3) of the plane of his orbit; the place where Mars is 


at the point of his orbit corresponding to the vernal 
equinox (beginning of spring) of his northern hemi- 
sphere, marked é’s Y, and the corresponding point for 
the autumn of Mars, marked 3’s =. 

“The scale of the drawing is the same as that of my 
picture of the orbits of the terrestial family of planets 
(Mars, Earth, Venus, and Mercury) in the ‘ Encylo- 
pedia Britannica,’ viz., fifty million miles to the inch, 
and on this scale the iines I, I, etc., indicate the great- 
est distance attained by Mars north and south of the 
plane of the ecliptic. The northerly displacement, it 
will be seen, is the greater. 

““The path of Mars must be regarded as passing above 


attaining its greatest height (indicated by the length 
of the ‘“‘I”) above that plane at the point marked $s 
gradually returning toward the plane of the paper, 
which it crosses again at a point marked 8; then at- 
taining its greatest distance below the plane of the 
paper at the next point marked EL whence it returns 
gradually to the plane of the paper at a point marked 
Q; and so on continually.” Mary PROCTOR. 
616 North Sixth Street, St. Joseph, Mo. 
August 7, 1892. 
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Prof. Pickering’s Observations of Mars. 
In December, 1890, the Astronomical Observatory of 
Harvard College sent out an expedition to Peru in 
prosecution of its self-assumed task of making a com- 


to return to North America for four or five years. 
By the end of that time Professor Pickering hoped 
to have mapped out the entire southern half of the 
heavens, which, as is well known, is far richer in 
bright stars, clusters and nebule than the northern 
half, with which we are familiar. Professor Pickering 
also expected to be able to secure photographs of the 
moon which will be superior to any yet made. For 
instance, he hoped to be able to produce in that clear 
atmosphere a photograph six feet in diameter of the 
lunar surface. 

Another of the special objects of the expedition was 
to observe the planet Mars during its present opposi- 
tion. The chief difficulty with observing Mars in this 
country and Europe at the present time is that the 
planet is now in almost the lowest portion of the 
ecliptic, near to the horizon, and consequently the 
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THE GEOCENTRIC PATH OF MARS—BY THE LATE R. A. PROCTOR. 


plete map of the heavens. In order to do this it had 
‘been found necessary to establish branch observatories 
in various parts of the United States and other coun- 
tries, so that the entire sky might be mapped out. A 
preliminary station had been established at Chosica, 
Peru, in May, 1889, but it was found necessary to 
remove the observatory to a point where the cloudy 
season was ata minimum. Messrs. S. I. Bailey and M. 
H. Bailey, two of Professor Pickering’s assistants, were 
in charge at the Chosica observatory. Mr. M. H. 
Bailey superintended the removal and made a tem- 
porary erection in the desert of Atacama, one of the 
driest spots on the earth and nearer the coast than 
Chosica. It was subsequently determined to establish 
a permanent observatory at a point near the city of 
Arequipa, where a position was secured at an altitude 
of about 8,000 feet. 

To this point Professor W. H. Pickering, accompanied 


the plane of the paper, at a point marked Q, gradually | by his family, started. The party does not expect 
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telescopic view is affected by all sorts of atmospheric 
disturbances. 

In Peru, however, the planet will be almost directly 
overhead, and the observatory being situated at a 
high altitude, the difficulties of view occasioned by 
dense atmosphere will be avoided. With his superior 
instruments Professor Pickering will, no doubt, be 
able to make remarkable discoveries. The access to 
the observatory is very easy, as a line of railway leads 
directly from the coast to this point, and delicate and 
heavy instruments may be transported with ease and 
safety. 

Among the instruments which were taken to Peru 
were the Harvard Observatory eight-inch photograph- 
ic doublet, a five-inch visual telescope and an instru- 
ment for measuring the brightness of stars. Professor 
Pickering took with him his own effective astronomi- 
cal “battery,” consisting of a thirteen-inch photo- 
graphic telescope with an eight-inch finder, a twenty- 
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inch reflector, made for the purpose of finding faint 
nebule, and an instrument with which he discovered 
the great spiral nebula in Orion, also a portable tran- 
sit instrument for determining time and a seismome- 
ter for observing earthquakes. 

Last year a visual twelve-inch telescope was added 
to the equipment, so that there can be no failure of 
the expedition on the ground of lack of instruments. 
Owing to the lack of building materials in the coun- 
try where the observatory is erected, the university 
was obliged to send with the astronomical outfit wood 
and iron for constructing the buildings and domes and 
iron piers for the telescopes. 

The New York Herald, to which we are indebted for 
the foregoing particulars, has received a special tele- 
gram from Prof. Pickering, dated at Arequipa, August 
9, in which the professor says: 

In my observation of Mars I have seen two large 
areas near the equator which are permanently blue. 
Near the edges they appear light blue. The light is 
slightly polarized. 

The total size of the area is about 500,000 square 
miles, one-half the size of the Mediterranean Sea. 

On June 23 a small dark spot appeared in the south- 


than the positives obtained by the use of the filings 
themselves, they permit the taking of an indefinite 
number of photographic prints. 


A DEEP BASEMENT. 

To make a basement on Broadway, New York City, 
as deep as the one shown in our illustration, is a work 
involving some interesting, though by no means novel, 
engineering features. To accommodate the great rope 
traction wheels which are to be used in the cable rail- 
way service of the Broadway railroad, it was necessary 
that this basement, in which the plant is to be located, 
should be nearly 40 feet deep, and this is the depth at 
which, on the corner of Houston Street and Broadway, 
a permanent water-holding stratumis reached. It was 
especially desirable to have the plant all placed be- 
neath the street level, so that the space above might 
be profitably utilized for stores and other purposes, 
Broadway property at this point being very valuable. 

In order to have the room in this basement as clear 
as possible from obstructions, and of the whole size of 
the building, 200 by 225 feet, the method has been fol- 


| lowed of sinking in the water-holding stratum separate 


foundations for the numerous pillars which are re- 


ern snow cap. Later this spot lengthenedrapidly, and | quired to support the interior of the superstructure. 
early in July it was a thousand miles long, dividing | A great room is thus provided, in which there will be 


the snow in half. 


no interior walls, in which will be placed the four en- 


Sixteen hundred thousand square miles of snow have |.gines, of 1,000 horse power each, for driving the cables. 


melted within the last thirty days. 
has apparently 


The melted snow | The engines are to be arranged in pairs, each pair op- 


laws is their first and most important duty. The weak- 
ness of these organizations has-bee®, and is to-day, that 
they claim—not in words, perhaps, but in acts—that 
the organization of wage workers into unions gives 
them certain “rights” not before possessed. The 
leaders of labor unions can engage in no better work 
than to teach their followers that whatever claim of 
“rights” cannot be enforced under the law is not right, 
and must be abandoned. If this had been done by 
labor union leaders, the twelve men who were recently 
shot to death at Homestead would be alive to-day, and 
the red smear of murder would not appear on so many 
pages of the history of labor unions. 

One of the facts which organized labor would do 
well to understand is that under the laws of this coun- 
try a man may work for whom he pleases and for any 
price that may be agreed on between him and his em- 
ployer, and that the employer may at any time cease 
to employ him and hire some one else in his place. 
Employes and employers have precisely equal rights 
in these matters. Another fact equally important is 
that the law will punish the man who, by physical 
force, prevents another from working. To dosoisa 
lawless act, and that it is done by or for the benefit of 
organized labor makes no difference. The law does 
not take cognizance of organized labor any more than 
it does of red-haired or temperance, or Catholic or 
Protestant labor. And not only the law of the land. 
but also the sentiment of right-thinking people every- 

where makes it an 


been transferred 
to the seas, across 
land. 

Small, dark 
areas, surrounded 
by snow, appear- 
ed on July 10, and 
two days later I 
first saw a dark 
line in the fork of 
a Y shaped mark 
in the direction of 
the seas. The line 
became more con- 
spicuous on July 
14, and on the 
16th a dark area 
about the size of 
Lake Erie appear- 
ed on the north- 
ern side of the 
stem of the Y, 
which was con- 
nected with the 
northern sea. The 
next day there 
appeared a large 
dark gray area 
near the northern 
sea. 

This had grown 
much fainter by 
July 23, and anew 
area appeared to 
the south of the 
northern sea, con- 
cealing its outline. 
The line in the 
fork of the Y had 
disappeared, but 
the area of the Y had extended. On July 24 a large 


wea) evil and an inex- 
cusable act.to pre- 
ventthe man who 
needs work and 
wants to work 
from doing so. 
How much sym- 
pathy for labor is 
there in the senti- 
ment which beats 
a man black and 
blue when he ap- 
plies for the work 
the wages of 
which his hungry 
family needs—be- 
cause he does not 
belong to aunion? 
What sort of cha- 
rity would that’ be 
which would re- 
fuse help toa 
starving child un- 
less it was enroll- 
ed in some Sun- 
day school mis- 
sion class ? 

Still another 
point to be learn- 
ed by combina- 
tions of labor is 
that they cannot 
claim from the 
law the same re- 
cognition which it 
gives to employ- 
ers until they be- 


DEEP BASEMENT OF THE BROADWAY R.R. POWER HOUSE, CORNER OF HOUSTON STREET. 


erating a shaft on which is a rope traction wheel, from 


dark area, apparently either a lake or a sea, appeared which the power is transmitted, through other trac- 


near the melting snow, and on July 25 the southern 
branch of the Y became very narrow. The outlines 


_ tion wheels, to the large wheels on the shafts carrying 
‘the cable drums. 


There will be four of these large 


of the northern sea were seen again, a narrow white | traction wheels on cable drum shafts, the wheels be- 


line stretching north from the snow. 


ing each 32 feet in diameter and 8 feet 4 inches wide 


Many other changes werenoted. Rapidly changing, | over the face, weighing over 100 tons each. 


faint whitish areas were seen. Green areas near the 
poles have not been seen for many weeks, but traces 
were recently suspected, and a bright green area was 
distinctly seen near the north pole last night. 
—_ 02 
Magnetic Photography. 


s+ +e _____—_ 
The Rights of Labor and the Laws of the 
Land. 
The laws of this country are the fairest, the most 
reasonable and the most just laws that history records. 
The principles which they embody are those which 


Prof. E. J. Houston describes his new mode of pho- | have been recognized as fair and just by all civilized 


tographing the magnetic groupings of iron filings as| nations in all ages, by the best and ablest men in those 
follows: I place a dry sensitized photographie plate | nations, and also by the great religious leaders and or- 
over the magnet whose field I desire to fix, and after, ganizations of the world. The liberty of the individual 
the characteristic groupings of filings have been ob-|and the welfare of the state are the two chief interests 
tained, I expose such plate while over the magnet to’ of all just laws and all good government. These two 


the light of a gas flame for a few seconds. 
This operation is necessarily performed in the dark 


photographic room. After exposure the light is turned , other. 
out and only the non-actinie red or yellow light left. | archist we have to import him ready made. 


The filings are allowed to fall off the surface of the 
dry plate, and the finer particles that still adhere to it 
are brushed off by a feather or dry camel’s hair brush. 
The plate is then developed and fixed in the usual 
manner. 

This process of obtaining records of magnetic fields 
produces true negatives, which, when employed for 
printing by blue print, silver print, platinotype, or 
similar process, produce excellent positives. 

As the negatives so obtained are more permanent 


interests are cared for in this country more carefully 
and intelligently than they have been or are in any 
This is proved by the fact that to get an an- 
The sun- 
shine of our laws and customs is too genial for their 
breeding here. It is also proved by the fact that hun- 
dreds of thousands, yes, millions of men, since we be- 
came a nation, have under our laws developed their 
lives from a low beginning in ignorance, poverty and 
obscurity into intelligence, usefulness and prosperity. 
It is not under bad laws that such things can be done. 

It is only reasonable, therefore, that labor organiza- 
tions should be urged not only to obey the laws of the 
land, but to teach their adherents that to obey these 
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come equally re- 
sponsible before 
the law. As itis 
now the employer can be compelled to make good any 
violationsof contract with hisemployes. But if his em- 
ployes, acting through a labor union, sign a contract 
to-day and break it, greatly to his pecuniary injury, 
to-morrow, he has no redress. This has recently hap- 
pened at Pittsburg, where several hundred employes, 
after signing an agreement to work, broke their agree- 
ment without any lawful reason, leaving the works 
idle. In such a case the employer has no remedy. The 
labor union insists on being ‘‘ recognized,” and uses all 
lawful and even many unlawful means to secure recog- 
nition, and yet-has nothing of that responsibility be- 
fore the law upon which, only, can one business con- 
cern recognize another. When the law compels labor 
unions to become pecuniarily responsible for their 
actions, some phases of the labor question will be set- 
tled. Employers will prefer to deal with a responsi- 
ble organization rather than with individuals.—Rail- 
way Master Mechanic. 
oo ooo 
THE following directions for joining band saws are 
given by the Defiance Machine Works: Bevel each 
end of the saw the length of two teeth. Make a good 
joint. Fasten the saw in brazing clamps with the 
back against the shoulder, and wet the joints with 
solder water, or with a creamy mixture made by rub- 
bing a lump of borax in a teaspoonful of water ona 
slate. Put in the joint a piece of silver solder the full 
size thereof, and clamp with tongs heated toa light 
red (not white) heat. As soon as the solder fuses» 
blacken the tongs with water, and take them off. 
Remove the saw, hammer it if necessary, file down to 
an even thickness, finishing by draw-filing lengthwise. 
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would be in acondition of static equilibrium. I think 
the magnetic poles of the armature must move forward, 
turning the armature with them, while the brushes re- 
main on the same segments of the commutators, and 
when they come on the next segment, so that the cur- 
rent passes through the next coil,the poles arerecreated 
so to speak, one coil further back as regards direction 
of rotation, and again advance through the same angle, 
turning the armature, as before. Thus you have the 
motion necessary to produce energy. Is my idea cor- 
rect? A. We think your idea is correct. 2. How much 
lead is it desirable to give the poles of the armature of 
amotor? A. Only enough to reduce the sparking to 
aminimum. 8. What would be the effect of too much 
lead? <A. Increased sparking. 4. What would be the 
effect of no lead at all? A. Itdepends on the construc- 
tion of the machine. If the machine requires lead to 
make it work to the best advantage, changing the 
brushes so as to give no lead would cause the machine 
to spark. 

(4499) H. Z. writes: N. E. T. in Notes 
and Queries says his cigar lighter don’t work properly. 
I have one like it. The probability is that his solution 
is polarized. If he washes the zinc and other elements 
and makes a new solution, he will find it works well. 
Two ounces each of bichromate of potash and sul- 
phuric acid. Add water enough only to come within 
one-eighth inch of the zinc. 


NEW BOOKS AND PUBLICATIONS. 


A DICTIONARY OF ELECTRICAL WORDS, 
TERMS AND PHRASES. By Edwin J. 
Houston, A.M. Second edition, re- 
written and reatly enlarged. 1892. 


New York: The W. J. Johnston Co., 
Limited. Pp. 562. %x9% inches. 
Price $5. 


In thie new edition of Professor Houston’s dictionary 
there are over five thousand distinct titles with defini- 
tions and a superabundance of cross references, The 
definitions are concise and in the main accurate, and 
the illustrations are sufficient for the purposes for which 
they are designed. Taken altogether, the book is de- 
sirable and should be owned by every person who tries 
to keep up with these times, in which electrictty plays 
so large a part. To the electrical engineer, electrician, 
and student of electricity, it is indispensable. Occu- 
pying as it does the pioneer position in the fie'd, and 
being thus far the only work of its class, we bespeak 
for it the welcome it deserves. 


TO INVENTORS, 


An experience of forty years, and the preparation of 
More than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at homeor 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


August 9, 1892. 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Ripka See Biteiat einen Low water alarm. 
Alarm, D. P. Norcross 
Alloy, aluminum, C. F. Whitney 
Amalgamating apparatus for crushed ores eee 
like reduced bodies, W. W. Fyfe. * 

Animal trap, E. R. & C. W. Knecht. 
Awning, B. Branner. 
Awning frame, J. Pettit. 
Axle lubricator, J. T. Co: 
Bar. See Jail bar. Pinch bar. 

Battery. See Galvanic battery. 

Battery plate, secondary, E. R. Knowles 
Bed bottom, J, B. Ryan: 
Bell, electric, @. W. Con 
Bicycle motor spring fork, L 
Bicycle support, Siar & Dunn............... 
Binder, temporary, F, Von Hefner-Altene 


Bit. See Bridie bit. 

«+ 480,666 
480,554 
480,548 
-» 480,411 
+ 480,331 
480,264 
480,345 
Book or blank case, Blo. 480,388 
Book case, Foster & Hine....0201! 480,693 
Book holder, Merriman & Tilden. 480,410 
Book indicator, Bailey & Welch.. « 480,649 

Book, receipt and coliection report. 2 H. Petti- 

OMNES cisdssitvniceavindeleeadhecssceees . - 480,623 
Boot, G. A. Brown..... 480,363 
Bottle snap, J. Fithian - 480,458 
Brace. See Dental jaw brace. 

Brake. See Car brake. Hemp brake. 

Breakwater, etc., A. M. Shannon............. ~~ 480,288 
Brick kiln, 8. Dewhirst............ 480,561 
Bridge fio oring, J. R. Worcester. 480,483 
Bridle bit, Becke man & Lukens.. 480,487 
Broiler, J. W. Brady................. 480,316 
Broom shoulder cutter, Mg Kr Settle. 480 287 
Buckle, G. E. Adams.. 480,540 
Buckle, T. J. Clark..... 480,397 
Buckle, suspender, B. J. . 480,650 
Buckle, suspender, J. A. ‘Traut shacbia ofelertaccte - 480,680 
Buggy spring gearing, O’Dell & Van Liew... 480,274 
Buggy tops, lever for raising and lowering, H. 

‘oresen - 480,531 
Building ma l elevator, J.J. Kierst. « 480,329 
Burglar alarm, Neal & Donnelly fi 340 
Burial case, J. G. Gray........ - 480,427 
Button, separable, R. 480,336 
Button, separable, V W. A. 480,352 
Cable gripper, W B 480,489 
Can machine, J. B. Aneota 480,256 
Candy mould, M. M. Jun 480,469 
Cane mill, D. ; Skekel. . 480,522 
Capotasto, V. T. Johns 480,429 
Car brake, J. B. Meadley 480,503 
Car brake, automatic, R. Condon. - 480,250 
Car brake, railway, G. L. McCallum... ~ 480,338 
Car brakes, slack adjuster for, R. A. P: ~ 480,341 
Car, combined freight and stock, E. k Steiiti Gey 

once tees Seccecscsersasobaessencssseececascnasece 635 
Car coupling, T. W. Felton. - 480,456 
Car coupling, W. H. Foster... « 480,459 
Car coupling, F. A. Hotchkiss » 480,584 
Car coupling, J.B. Meadley.. - 480,504 
Car coupling, J. E. Sague. + 480,628 
Car coupling, G. K. Smith.. « 480,631 
Car coupling, D. G. Turner. ~ 480,481 
Car draw bar guide, J. L . Guinn. . 480,464 
Car, merchandising, R. A. Wilder. » 480,308 
Car mover, Marston & Kimball.. - 480,333 
Car, railway, R. A. Wilder... 22... coe eee e cee eee 480,355 
Car ssa automatic mileage recorder for, H. 8. i 
526 
Gar tram A Worner.. - 480,310 
» vestibule, G. Hancock. 480,695 


| Ironing machine, W. Phillips 


Carpet sweeper, H. Cadwallader.. 
Carriage, H. P. Wells 

Carriage mud guar 
Carriage top, G. B. 
Carrier. See Package carrier. 

Cart, hand, Radley & Beal................ecceeeeeeee 
Case. See Book case. Burial case. Pencil case. 
Cash indicator, register, and one printer, J. 


Jacques 
Cash register, Koeller. 
Cash register, H. G. O’Neill.. 
Cash register and indicator, 


Cash register and indicator, J. Shakespeare. 
haat Xegister indicator, and check printer. 
OUI o5 5 osidass cose s sainaseseh 
Cellulose from wood, preparing, 
Cement mill and mace, combine 
BOUIN. 0.0... ce eee cent eee ee eee eee ee 
Center plate fastening, C. Lindstrom. 
Centering device, F. Canham 
Chair. See Convertible chair. 
Chair desk attachment, M. C. Hutton.. 
Chart, J. D. Price.............ceceseeceees 
Chart’ for draughting garments, 8S. G. Crow 


Circums erence. indicator, and tire gauge, 
McCallum... . cece ccceecee cece eeeeeeeeceseeee 480,607 

Clamp. See Hose clamp: 

Cleaner. See Flue cleaner. 

Clevis, O. CanutesOn...............s cece seen ec sesee nee 480,364 


Clock synchronizing device and system, W. ne 
Gardner 
Clothes wringer, W. eh ea ay 


Coal, machine for handling, J. Dodge (r). 11,258 
Cock grinding machine, P. oe 2 oie 0 298 
Coin chute, R. F. Avery................ 480,360 
Coin-operated machine, A. Larsen.. ~ 480,431 
Compressing engine, compound, 8. St. Clair. - 480,527 


Condenser, steam, J. F. Fetters............. 
Convertible chair, A. B. Stevens 
Corset and dress’ shield, combined, J. 8. Gold- 


BMNICH Ah oo do ctce es uk cca basaleeseiewsaarcdoveaustees 426 
Coupling. See Car coupling. Pipe coupling. 
bill coupling. 
Crusher. See Quartz crusher. 
Cultivator, A. Tindal! +. 480,529 
Cutlery rolling machine, I. Hirsch.. - 480,325 
Cutter. See Broom: shoulder cutte: . Meat and 
« 480,463 
480,387 
Gutting-offmach ine, J. A. ose 480,461 
480,299 
480,263 
adeaw 480,245 
480,246 
480,261 
Dental engine, C. W. Thoma 480,678 
Dental jaw brace, A. E. Worth 480,357 
Dental moistening pad, G. W. MeloLte 480,471 
Desk, school, Parker & Le Neve.. . «+ 480,620 
Diffusion apparatus, S. Faron........cccccccecccceees 480), 571 
Digger. See Potato digger. s 
Door opener, ele ct ric, Bates......ccccceeeeee asses 480,546 
Door track, barn, J. H. Lawrence.................. 480,501 
Doors, mechanism for 0} Cas Closing, and lock- 
ing, jail, P. J., Sr., & ‘auly, Jr. 480,476 
Dovetai ing machine, Cc. Cretan - 480.251 
Draught equalizer, J. L.JHoover.. «- 480,262 
Draught equalizer, A. McKee.. - 480,339 
Draught equalizer, E. Roadifer. 480,517 
Dress shield, E. N. Gaillard... « 480,574 
Drier. See Paper aaa drier. 
Drying kiln, C. J. Dion.. 480,253 
Dust beater, J. Slattery. « 480,389 
Dye, diazo, M. Hoffmann.. -- 480,326 
Dyeing or scouring machine, J. 480,502 
Easel rest or bracket, W. Rochlitz.......... - 480,280 
Edge protector, metallic, F. F. Atkinson. «+ 480,241 
Edge, straight, Ridgely & Smith.. 480,516 
aged tools, pppavatus for whetting | and’ sharpen 
« 480,575 
«+ 480,372 
Electric iene + 480,375 
Electric push. 480, 


Electric ish JE ae ms, ‘ms cut-out for, 8. R. 
Linville 
Electricswitch, J. 8. Gibbs 
Electric wire condult, 8. H. Flag: 
Electrical regulation, H. E. Vine: 
Electrical spool, 8. 8. Wheeler. 
Flectrolytig o cell, E. B. Cutten 
Elevator. e Hydraulicelev 
one 
Elevator, W. N. Anderson. 
Elevator, Ewart & Dod 
Elevator limit stop, T. 
gate tightener for cars and wagons 
Lindsey... ......cce.e. ccseeeeeee 
End gate, wagon, Clark & Carrick. 
Engine. See Com pressing engine. 
gine. Locomot: 
or similar engine. 
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Dental en- 

e steam engine. Petroleum 
Traction engine. 

Exercising apparatus, M. W. Newton 


& 
| 


Sania ee Ingot extractor. Stopper ex- 
ractor. 
Fabrics, finish or border forthe edges of, J. M. 
MEITOW........042 2s ccecceccseccccceccccccccesecccees 
Fastening device, J. W. Bankson....... 
Feed mechanism, slide, F. H. Richards...... 
Feed water heater and purifier, J.P. Warne 
Felting machine, J. Kittel. 
Fence, W. H. Gaskill...... 
Fence, picket, N. W. Minton.. 
Fencing machine, slat and wire, J.B. & J.B Soié 4 
Mbers for spinning, etc, preparing short, C. Kell- 
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Bags EN 


Fireplace back or siiaeng 
Flue cleaner, E. T. Bell............ 
Folding machine, L. C, Crowell 
Frame. See Awning frame. 
Fruit jar, C. L. Wight............... ccc ee eee e eee e eee 
Fuel binder, artificial peoverlin & Heinig 
Fume, refining, F. L. Bart 
Fumigator, J.T. Phelan.. 
Furnace. See Smelting furnace. 
Furnace, W. 9. Hutchinson.. 
Furnace, R. R. Zell.. 
Furnace and attachm: 
ingson............ 
Furnace grate, A. 
Fuse box, electric, G@. W. Ba 
Gauge. See Water and seam gaug 
Galvanic battery, H. H. D 
game apparatus, M. H. Gleason 
Gas, apparatus for manufacturing, 
Knapp? .cis.¢fuccteadesstecvect 
Gas engines, ignitor for. E. I. Nichols. 
Gas generator and heater, combined, P. H. Nel- 
BOD ocala wisieiaicia Na wetins sees oy veins ern 89.0.0 Base senees 
Gas producing apparatus, Collins, Jr., & Kna + 480,24 
Gas tubing, at pitag ing tips to flexible, A. . Cal yell 021 
Gate. See End gate. 
Gate, J. M. Fross 
Gear, reduction, W. M. Parca pete 
Gear wheel, el, vieldable, B C. Seaton 
Gearing, F Richards.............005 +> 
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Gelatinous food product, R. B: Beaumont... 
Steam’ gene- 


Generator. 
rator. 
Glass. See Opera or field 
Glove, H. H. -_L. Smit 
Governor, engine, M. A. Green 
Grain sampling machine, J. apigelow. 
Grate bar, sectional, B. A. Ellison 
Guard. See Carriage mud guard. 
Gun, breech-loading, D, E. Grant.................5. 
Gun stock and cushion plate, extension, Jones & 
Townsend ~ 
Hair curling machine, J. A. Murphy. 
Hame, Johnson & Smith.............. 
Hame fastener, J. H. Snyder. 
Banger. See Picture hanger. | 


See Gas generator. 
lass. 


lake 
Harvester, flax, W. Morrow.. 
Hay loader, Miller & De Vault. 
Hay press. hand, W. H. Carse et 
Heater. See reed water heater. 
heater. Rubber heater. 
Heel loading machine, F. F. 
Hemp brake, J. O. Ward.. 
Holder. See Bit holder. 
holder. Ribbon holder. 
holder, Spool holder. 
holder. 


Hot 


ook holder. 

Sash holder. 
Stamp holder. 
Hook. See ee hook. 


Shade 
Whip 


Horseshoe plug calk. ra Noyes........ 
Horseshoe, sectional, C. H. Doran:: 
Horses, leg spreader ¥or, wR Phelps. 
Hose clam H. Redfleld........... 
Hot water leater Rs 


Kennedy. 


Circumference indicator. 
Ingot extractor, J. F. Lewis 


Jack. See Lifting jack. 


480,489 

687 

580 
480,43. 
480,269 
480,354 
480,563 
+ 480,625 
+ 480,406 

480 


Jail bar, L. D. Y ork 
Jail grating, P. J. Pauly, Sr 
Jar. See Fruit jar. 

Joint. See Rail joint. 

Key fastener, A. 
Kiln. See Brick ki:n. 


ebb 
Ladder, combination extension, C. 


Ladder, combination step, C. A. Poland. . 


Lamp, Patterson & Kirby, Jr 
Lamp, are, C. Soma: 

Lamp, Argand . Rhind. 
Lamp burner, ae Hipwell 


amt pa 

aie 
Last, extension shoe, J. 
Lathe mandrel, J. H. McGraw..... 
Lead, desilverizing argentiferous, 
Leggin, M. Scheuer 
Lever, compound, T.A. Briggs 
Lifting jack, 4 . P. Aiken...... 
Lifting jack. York & Austin. .... 
Lighting device, E. Kronenberg. 
Line bolder, D. Sweeney 


Liquid distributing machine, automatic, E. B: 


LUNGY.... 0... e cece cece ee ee eee 
Lock. See Cylinder lock. 
Lock, P. Zimmermann, Jr.......... 


Locomotive steam engine, compound, H. Monk.. 
Longitude and time, machine for calculating and 


lustrating, W. W. Hallett 
Loom, Wyman & Clark. 
Loom’ pickers, machine for punchi: 
Wadswort 


Low water alarm, electric, E. Rothlisberger.. 


Lubricator. See Axle lubricator. 
umber, etc., conve: 
Mail bag catcher an deliverer, A. 
Mail uch, expansible hinged 

Wind feilder 


Mailing attachment for books, etec., C. 8S. Hardy.. 
Matrix making machine, Beckwith & Street 


A. C. Mack........... 


r for handling, 


Drying kiln. 
Labels in soap cakes, machine forinserting, A. E. 


P. Bushnell 


H. Roessler. 


ng leather, . 


M. Garland. 
P. Hauss....... 480,385 
mouth, G@. F 


Matrix making machines, justifying attachment 


for, Street & araxis.: 
Measure, tailor’s, I. Geraci 
Meat and vegetable cutter, 


Meat mixing apparatus, J. .H. Schaefer 


Meter. See Pis 

Mill. See Cane mil?. 
mill. 

Mining machine, F. W. Syler...... 

Mould. See Candy mould. 

Moulding machine, W. Edgar 

Moulding machine, F. H. 


on meter. 
Cement 


Motion, device for converting ‘Oscillatory into re- 


ciprocating, T. A. Briggs. . 
Musical instrument, C. Bozza.. 
Musical instruments, mute for, D. 


an Houten.. 
Mop tub and mop wringer, combined, B.F. War 


mill. Rolling 


Genese.. 


Newspapers and other publications, preventing 


fraud in the sale of, L. C. Crow 
Nut lock, G. A. Miller....... Jats tae 
Oiler for handsaws, 8. 
Oils, desulphurizing, / Amend & Ma 
Opera or field glass, E. 
Ore concentrator, C. B. Walker 
Ores containing hydrated sesqui 

treating, C. Jones 
Package carrier, F. H. Palmer. 
Packing, T. W. Welsh........ ..... 
Pad. See Dental moistening pad. 


Pail, pan, wash boiler, etc., T. D. Brown 
Paper feeding machine, TA: Briggs.. 


Paper machine drier, T. Lindsay 


Paper means for preventing spots in, R. W. 


Pen, drawing. F. A. Alteneder 
Pen, founta' in, W. W. Stewart 
Pencil case, J. B. Smith 


Pencil sharpener and holder, combined, J. W. 


Battelle... ...........cccseeeeseeee 


80,54" 
Petroleum or similar engine, G. W. raster, RE 480/535 
washer, G. 


Phosphate separator and screen 


Pianoforte sounding board, C. Brambach 
Stukes 


Piano or organ attachment, J.M. 
Piano pedal foot, A. H. Hasting 
Picture han, ers & A. Snow 


eeback. 
Myers. 


E. B Cutt 
Potato digger, Kelly & Howell.. 
Power machine, manual, W. K. 


. Luddeckens. 


ell. ...... 480,423, 


cy...» -.480,311, ; 


ioxide’ of” iron, 


- 480.549 
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Be BERenee | 
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Press. See Hay press. 
Printing apparatus, Hutt & Phillips................ 480,467 
Printing machines, bed motion for eylinder, 1 ae c 
CROWN oases sie so'siais a, fon ctka e's date dtaasen’ oe ‘1, 480,454 
Printing press feed machine attachment, A 
Brigg. .... 20... ceccceeecceeeeeesceeee nance ceeeenees 480,448 
Printing presses, attachment to roll carrying 
spindles for web, A. A. Houghtlin.............. 480,499 
Propulsion of vessels, hydraulic, J.C. Walker... 480,533 


Protector. See Edge protector. 


Pulp, press for forming hollow articles from, E. 


ubbard 


Eump, measuring, S. F. & A. Bowser. 


mp, rotary, J. Menge............ 

Pun and jaying-out machine, 
Brown 

Punch, ticket, A. W. Coffin.. 
uartZ, crusher, A. P. Anderson 

. Longard....... 

. Niles......... 


Patenall. 
Railwa 
Reel. 
Register. 
Regulator. 
Respirator, nasal, Midgley & 
Ribbon holder, G: H. Brown. 
Rolling machine, sheet metal, 
Rolling mill, metal, F. Neveg: old... 


e Bolting reel. 
See Cash register. 


ase 


Roofing, machine for joinine and rolling sheets 


for, W. A. List 


Roofs, gutter or wey, on, C. C. Meader. 
e 


Roun dabout, W. Scha’ 


Rubber heater, steam, G. W. Melotte.. : 
ee stamps, apparatus for making, J.C. Bar- 


Saw, butcher’s or bow, H. Hoefer. 
Saw set, W. M. Greilick 
Saw, veneer, A. 
Screen. See Window screen. 


Screw driving and washer feding machine, F. 


W. Tobey 
Seam pressing frame, F. J. Kellog 
Separator. 
Sewing machine, J. Vannette 
Sewing machine plaiting attac 

Greene 


Sewing machine quilting attachment, C. W. De- 


Sewing machine trimmer, Woodward & oom 
mnert & Cunningham.. 

bending machine, J. Clark. . 
Brodie. . 

Sign board, interchangeable, I Emmer.. 


Shade hol 
Sheet met. 
Shutter, fire protecting, W. H. 


Sign having ornamental letters or design: 
lief formed of a composite maverial and mak- 
igo ci 


ing the same, E. E. M. 
Skate, W. Nielson. + 
Skirt supporter, G. mit 
Sleigh runner, detachable, 
Smelting furnace, J. 8. Ol five 
Smoke preventer, Cc. Sauk, 
Soldering clamp, can, R. Cla: 
Soldering, electric, E. Thomso 
Sole macbine, F. A. Bugbee. 
Spark arrester, Smith & Sax 
Spool holder and thread 

Eichhorn ...................05 
Stamp holder, postal, B. 

tamp, ‘steam power, C. 


“A. Marlitt 


Star. 
Norfolk. 
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, 8. H. Corson 
Railway tracan, creat @ osing and br 


See Windmill regulator. 


. Pickering. 


See Switch stand. Umbrella stand. 
sane folding base for, 8S. E. Reutter 
ch and making the same, perfumed, F. C 


rrr erreerere rarer iret rr riety 


multiple, c La 


«+ 480,420 


See Phosphate separator. 


hment, “J. @. 


& panamapee! 
38s 


E 


| Toy ratt. e,J. A. Crandal 


Starching machine, C. T. Ray.. 
Steam generator, H.C. Fish... sis , 3 
Steam generator, T. L. & T. J. Sturtevant......... 480,227 
Stone, composition of matter for the maniac: 

ture of artificial, Keseling & Fuchs, Jr.. ~ 480,591 
Stone crusher elevator, 1. P. Cribb...... -- 480,490 
Stopper extractor, R. Puccini . 480,414 
Stove, lamp, B. F. Brown. . 480,395 
Stove oil, . Balsiey.. 480,444 
Stovepipe drying rack. 480,658 
Stove, tile, Meyer 480,603 
Stove, vapor, H. Rupp 480,281 
Stoves, wick tube for oil, 480,268 
Straw and ensilage cutter, A - 480,508 
Submarine grapple, Walsh & Dowling... . 480,640 
Supporter. See Skirt supporter. 
Switch. See Electric switch. Railway switch. 
Switch stand, F. W. SnOW..............eeseeeeeee eee 480,676 
Table. See Telescope table. 
Table leg fastening, IL. Welker..............eee0.05 480,536 
Tanning extracts, making, W. C. Tiffany... . 480,376 
Teaching chemistry, appliance for, J. Oxorio. - 480,275 
Telegraph, duplex, T. A. Edison. . « 480,567 
Telegraph key, A. E. “McClaren... 480,475, 
Telegraph ke: keys automatic circuit closer for, C. 

T RALONG 6 ooh caw eadec ane veabedecesaeieseceve 480,689 
Telegraph transmitter, C. Willoughby 480,64 
Telephone, J. A. Christy......... : 
Telescope table, Jonas & Sa eeat - 480,368 


Thill coupling, J. Cc. Bailey.. 
Thill coupling, ‘ N. Berry... 
Thill coupling. R. D. Patton 
Thill support, J. ‘A. Bean.. 
Thrashing and separating machine, grain, A. B. 
Farquhar, et al 
Thrashing machine, W., Alpert 
Thrashing machine feeder and cutter, F. Dwor- 


BDAK Sc siscscdcccies hosts aecesetecea eect use eoeouss 480,254 
Time systems, method of and apparatus for test- 

ing circuits for electric, W. F. Gardner... ..... 480,576 
Tire, pneumatic, F. Sinclair............ «e. 480,349 
Tire, pneumatic wheel, K. Lehmann - 480,595 
Tobacco pipe, 'I'. T. Ely. . . 480,570 
Tobacco shaver, J. B. Tarr. « 480, 
Torpedo clip fastening, Ww. ~ 480,520 
Toy, W. R. Park « 480,619 
Toy, A. A. Robinson.. « 480,279 
Traction engine, W. E. Richardson.....00000000 480,626 
Trap. See Animal trap. 
Trimmer. See Sewing machine trimmer. 


Trousers and similar garments, supporter for, C. 
S. Rogers.. 
Truck, motor, J. A. : 
Truck, railway car, E. D. 

Tub. ‘See Mop tub. 
Tubs, waste and overflow connection for cement 
laundry, Clifford & Gavin. 
Tug, hame, N. Siglin 
Type setting machine, Hastings & Foster 
Type writing machine, G. M. Beerbower.. a 
Type writing machine,C. H. Shepard.4s0,' 989) 480, 
Type writing machine, W. W. Street............... 480, 
Type writing machine, G. B. Webb. .480,805 480,306, 480,641 
‘Type Writing machine cleaning attachment, s. 


Umbrella, folding 
Umbrella rib, W. 1. 
Umbrella stand, G. a Davis. 
Unicycle, J. Imlah. 

Valve for elevators, automatic stop, H. J. Reedy 
Valve for pneumatic tires, E. R. De Wolfe. 
Valve gear, W. H. Von Mengeringhausen.. 
Valve mechanism, steam radiator, L. H. 


Pren- 


tice, et al ~ 480,512 
Valve, oil well, H. D. Jones.. + 480, 
Valve, relief, A. 8S. Thoms... « 480,528 
Valve, reversing, W. Miller....... 2 604 
Vamp marking machine, J. I’. Rogers. 438 


rails of liquids, penerator for the, L. Ser 
vollet 


Water and steam gauge combined, I. 


Water closet, E. Hammann.................. , 
Water closet seat and cover, H. H Sievert. 
Water closets, automatic valve operator fo: 

Daniel.. 480,494 
Weed exterm 480,300 
Wheel. See Fifth whe 
Wheel, R. Jewell.. I. 
Whimetree hook, H. 480,465 


Wind older, J. J.B. Woodward 
m0 


Win 


Badge, E. Gash... oa 
Box, W.C. Estes.. 
Brooch pin, T. 
Carriage body, A. 
Clutch frame, H. W. 


Coffin handle, O. McCarthy 1,775 
Coffin plate, 0. McCarthy.. 21774 
Confection, D. E. Mapother. a 
Corkscrew, C. Puddefoot...... 21,761 
Dental punch, C. E. Blake, Sr.. 21,771 
Knife handle, G. W. Korn....... 21,766 
Knob, door, aa W. EK. Christenen 3 21,769 
Lamp burner, F. Rhind 21,770 
Match box, Gs Osborne.. 

Roofing tile, G. H. Babeock.. 


Show case, #. B. Baldwin.. 
Sink trap, H. C. Mont, omery 


TRADE MARKS. 


peepee ads, ~ D. Allen & Co 

Ammonia alum, N. Waterbury.. 
Baking powder, C. Amann............. 
Baking powder, Potter Parlin Compa: 
Chloride of sodium or common salt, 


Complexion cream, M. Van Buren 
Fertilizer, cetaday and artificial,D 
Company 
Flour, wheat, J. A. 
Gloves, Dunham, Buckley & Co. 
Gloves, liquid preparation for 
Manufacturing Co.. 
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Varnishes, paints, japans, and analogous mate- 
rials or compounds, N. Z. Graves & Company.. 21,584 
Veterinary medicines and preparations, S. Petti- Fl 
CPG SON eaves ta cece ohne sie ceeeeeees sah acts k 
Wheelbarrows, metallic, JC. McNeil Company.. te 
Whisky, Wm. Bergenthal Company................. 21,594 
xingerey American bikes) ‘ompany....21,590 to a 593 


A priced copy ofthe qpooitieation ¢ and drawing of 
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Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
Feing list, provided they are simple, at a cost of $40 each. 

f complicated the cost will be a little more. For fall 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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advantage by a current derived frum a battery, and 
which would have sutiiclent power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 641. Price 10 cents. To be had at 
this office and from all newsdealers. 


THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 


VANDUZEN PAT. L, PUL. OILER 


Keeps Pulley oiled3 to 4 weeks with one 
oem filling. Cost 25, 30, 40, 50, 65 and 85 cents 
each. Send Price and TRY ONE. 
State diameter and speed of Pulley. Will 


permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it, and it will be mailed to 


send Catalogue free. Mention this paper. 
The VANDUZEN & TIFT CO.Cincinnati,O.U.8.A, 


SPECIAL NOTICE! 
To The Wheeler § Wilson 


Mfg. Co., its Agents 
and all Others. 


You are hereby notified that the undersigned are the 
owners of Letters Patent of the United States for 
REVOLVING HOOK MACHINE, No. 419,563, dated 
January 21st, 1890, which is a new and useful improve- 
ment in Bobbin Covers and Slide Rings for Sewing 
Machines. Any person who makes, uses or sells a Re- 
volving Hook Machine, consisting of a Bobbin Cover 
and Slide Ring, made in accordance with our said 
patent, without our authority, infringes our rights un- 
der the said patent. 

We have brought suit. for infringement of the above- 
naned patent, against the agent of the Wheeler & Wil- 
son Mfg. Co., at St. Louis, in the U. 8. Circuit Court for 
the Eastern Division, of the Eastern Judicial District 


We desire to notify you of these facts, in order that 
you may be fully advised of our rights in the premises. 
ANTHONY MILLER. 
JAMES LEFFEL & CO., 
sseeneuce: WHEELS 
large PAMPHLET. 
=. perimental Work. 
For Gunsmiths & Tool 


of Missouri. 
JOHN T. CORN, 
WA : ER SPRINGFIELD, OHIO,U.S.A. 
For Electrical and Ex- 
Makers. For General 


Machine Shop Work. 
y High Grade Tools; 
elegant in design, su- 
pertor in construction. The best foot power 
athes made, and quality considered, the 
cheapest. Send for catalogue and prices. 


W. F. & JOHN BARNES Co., 1999 Ruby St., Rockford, Ill. 


DUST: DUST: 
Gibbs Patent Dust Protector 
Protecta 


the nose and mouth from in- 
haling poisonousdust. Invaluable 
in every industry where dust is 
troublesome. Perfect protection 
with perfect ventilation. Inha- 
lation of dust causes catarrh, 
consumption and many other se- 
rious disorders. Thousands in use. 


Price $1. stpaid in U. 8. and 
Cards Ey t 7. 


0 foreign points. 
Gibbs Res irator Co., 


le 8t., Chicago. 


DEFIANCE MACHINE WORKS. 
EE eo 


HUB, SPOKE? = 
WHEEL,BENDING, 
WAGON ,CARRIAGE 

m < AND HOOP = 
| MACHINERY. 


SEND FOR CATALOSUE. 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN &8 an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now Published. It goes into all the States and Territo- 
ries, and isreach al} the principal libraries and reading 
rooms of the world. A -busind’s man wants something 
more than to see his s#ivertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 


361 Broadway, New York. 


ING MODELS & LIGHT MACHINER 


them. Address, 
MUNN & CU., 361 Broadway, New York. 


FOR SALE—S2z Set Patent, dated August Sth, 
1992. A new and improved saw set, 
which is simple and durable in construction, and very 
effective in operation. Will set carpenters’ hand saws, 
scroll saws, or any kind of saw to 4 inch wide. ‘1'o0l is 
provided with simple devices for adjusting the punch 
out or in from edge of bed. Weight of tool complete, 
Lg lbs. It is composed of all castings except the four 
keys and plates to adjust arm and punch; these are cut 
with adie. There is no drill work, neither screws about 
tool, and no need of polishing. This saw set has been 
highly endorsed by carpenters who have used it. A 
complete working model, of full size, furnished to those 
bu rights in the patent. 
‘or § and particulars, address the inventor, 
WILLIAM M. GREILICK, 


SUTTON’S BAY, 


\JIEWS oF at. SUBJECTS 
LOWEST PRICES GUARANTEED 
L. MANASSE 
&8 MADISON "CHICAGO ILL 


—FOR— 


FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 


in the rapidly growing towns of Virginia and West Vir- 

ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP 

FUEL, and RAILROAD FACILITIKS, address J. H. DIN- 

GEE, 333 Walnut Street, Philadelphia, Pa., President 

and General Manager of numerous Land Companies 

situated: along the lines of the Norfolk & Western 
ailroad. 


ELECTRIC 


MICH. 
TO BOYS AND GIRLS UNDER 18 
YEABS OP AGE,ON EASY CONDITIONS 


WITHOUT ONE CENT OF MONEY, FREE 
. 


‘Western Pearl Co., 384 Dearborn St, Chicago, IIL 


picycLe 
MINING APPARATUS, 


%,, ELECTRIC MINE LOCOMOTIVES :‘ 
jf, ELECTRIC VENTILATING FANS Cuon , 
eet, ELECTRIC HOISTS & ELEVATORS *%:!:,, 


ELECTRIC COAL CUTTERS. 
THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 


622 ATLANTIC AVENUE, BOSTON, MASS. 173-175 ADAMS STREET, CHICAGO, ILL. 


STOP BILLING! Use Depue’s Patent Com- 
bined Ledgers, Sales and Billing Books, CHUCKS Ne edt rab eat 
Most perfect labor-saving system extant. No matter © sentfree. Address, a 


how long or numerous your bills, they are always ready 
for your customers. Send for descriptive price_list. 

ents wanted. Mention Screntific American. ddress 
J. E. DEPUE, 320 Dearborn Street, Chicago, Ill. 


The Cushman Chuck Co., Harttord, Conn. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactiy whatis 
: . Tequired and send pon! lustrat- 
catalogue. 288 
PIERCE ARTESLAN & OLL WELL SUPPLY CO., 
80 BEAVER STREET, NEW YORK. 


$e 
SALESMAN traveling in the South wishes some 
good paying article for a side line, 0 

only. Address i H., room 10, ®Bifth hon Soe eee 


DARA AAR enn 
A ZTjUMIN UM 
In all shapes. Manufactured by 
Cowles Electric Smelting and Aluminum Oo., 
Correspondence solicited. LOCKPORT, N. Y.: 


OIL WELL SUPPLY CO. 


91 & 92 WATER STREET, 
Pittsburg, Pa., 
Manufacturers of everything needed ‘for 
ARTESIAN WHEULS 


KIRKWOOD, MILLER & CO. 


16 South St., Peoria, Ill. 


for either Gas, Oil, Water, or Mineral s 2 e 
fests” Boller’ Bogie Pipe ~ s, Pneumatic Tire Bicycles, 
ordage, Dr ‘ols, € 
Hlugtrated ca e, Brice I aevery One, jGustanend: 
iste and « request. ea \ He ) nts Wanted. 
1 
NS 


LIFE OF AN ANT.—BY E. A. BUT- 
ler. An entertaining paper on the life of an ant from 
the egg to the mature stute. With an account of the 
curious habits of these insects. With 4 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

« Price 10 cents. 1'o be had at this office and from 
all newsdealers. 


CLAREK’s 


WOOL WASHERS, 
WARP DYEING AND SIZING MACHINES, 


FRUITFUL 


A new form of 8 


d er cent. Investment, 
pased on irrigated fruit lands of Colorado. 
Guaranteed by National Bank. For full 
particulars address 


THE DELTA County Fruit Lanos Co. 


FOR SALE or to manufacture on royalty. the PATENT RUBBER COVERED SQUEEZE 
valuable patent, No. 480,136,dated Au- _ ROLLS. 

gust 2, 1892, on Shutter Bower, see p: 1%. ‘For parti-| POWER WRINGERS FOR HOSIERY AND 

culars, ess Herman Reichwein, Villa Park, N. J. VARN DYEING 


DRYING AND VENTILATING FANS, 
WOOL AND COTTON DRYERS, Etc. 
Catalogues free. 

CEO. P. CLARK 


Windsor Locks, Conn. 


The Shimer Cutter Heads 


.000 SOLD. 
To work Car Siding, Flooring Ceil-§ 
i ing and Ship Lap: to 
a Mould Doors, Sash and 
Blinds. Cope Heads to 


match, 
fSam’l J. Shimer & Sons, 
Centre St., Milton, Pa. 


MAHOGANY 


And all Fancy Woods. 
TEAK FOR YACHTS, SPANISH CEDAR 
FOR SHELLS, etc. 


THE E. D. ALBRO CO. 


Branch, } 0 eas, greet’ {New York, U. 8. A. 


H. T. BARTLETT, Mg’r. F. W. HONERKAMP, Ass’t Mg’r. 
(Mills, Cincinnati, 0.) 


Box L. 


~ THE CRANDALL PACKING Co. 


MANUFACTURERS OF 


CRA 


KINGS, 


AMMONIA 
FFICE & WORKS 


PALMYRA NY 
SEWING MACHINE MOTOR FOR AMA- 


teurs.—By C. D. Parkhurst. Description of a very sim- 
ple and effective motor, with liminated armature, of 
sufficient power to actuate a sewing machine. Witb 11 
engravings. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 759. Price 10 cents. To be had at 
this office and from all newsdegalers. 


CHICAS O 28 SC 1H CANAL ST. 


SCHOOL OF ENGINEERING, 
OHIO STATE UNIVERSITY, Columbus, Ohio. 


ear courses are vided in Civil, Mechanical, Electrical and Mining Engineering. Bac part- 
1 equipped with ppllanees for instruction. ' ae paired nae 
A Catalogue giving full 


Four M 
ment is we a 


information will be sent on application. 


INVENTIONS DEVELOPED. Send for 
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PROPOSALS. 


NOTICE TO ARCHITECTS. 


"THE Honorable the Chief Commissioner of Landsand 
Works hereby invites Architects to submit, on or 
beforethe30th September next, (competitive) plans and 
estimates of cost for the construction of ¢ in Pro- 
vincial Government Buildings. 

Particulars of competition and further information 
can be obtained from the undersigned: 

. 8. GORE, 


Deputy Commissioner of Lands & Works. 
Lands and Works Department, 
Victoria, B. C., 16th June, 1892. 


U. 8. ENGINEER OFFICE, ARMY BUILDING, NEW 
* YORK, August 4, 1892.—Sealed proposals for the 
construction or sale of a Hydraulic Dredging Steamer 
for New York Harbor will be received at this office un- 
til 12 m. September 13, 1892, and then publicly opened. 
Specifications, blank forms, and all available informa- 
tion will be furnished on application to this office. 

G. L. GILLESPIE, Lieut.-Col. of Engineers. 


U. S. ENGINEER OFFICE, BOSTON, MASS., AU- 
+ gust 6, 1892.—Sealed proposals for removal of ledge 
from the Merrimac River, Mass., wii\ be received at this 
office until noon, September 6G, 1892,and then publicly 
opened. Specifications, biank forms, and all available 
information will be furnished on application to this 
office. S. M. MANSFIELD, Lieut.-Col. of Engineers. 


U 3. ENGINEER OFFICE, BOSTON, MASS., AU- 
* gust 5, 1892.—Sealed proposals f>r the delivery of 
rubblestone in the breukwater at Sandy Bay, Cape Ann, 
Mass., will be received at this office until noon, Septem- 
ber 9, 1892, and then publicly opened. Specifications, 
blank forms, and all available information will be fur- 
nished on application to this office. 8. M. MANSFIELD, 
Lieut.-Col. of Engineers. 


! U 8. ENGINEER OFFICE, BOSTON, MASS., AU- 

* gust 5, 1892.—Sealed proposals for the delivery of 
rubblestone in the north jetty at Newburyport Harbor, 
Mass., will be received at this office until noon, Septem- 
ber 9, 1892, and then publicly opened. Specifications, 
blank forms, and all available information will be ftur- 
nished on application to this office. S.M. MANSFIELD. 
Lieut.-Col. of Engineers. 


U 8S. ENGINEER OFFICE, BOSTON, MAS8S8., AU- 
° gust, 5, 1892. Sealed proposals for dredging in 
Kingston Harbor, Mass. will be received at this office 
until noon, September 6, 1892, and then publicly opened. 
Specifications, blank forms. and all available informa- 
tion will be furnished on application to this office. 

S. M. MANSFIELD, Lieut.-Col. of hngineers. 


S. ENGINKER OFFICE, BOSTON, MASS., AU- 
* gust 5, 1892.— Sealed proposals for eighteen thousand 
18.000) bbis. American draulic cement, delivered at 
‘ort Warren, Mass., will received at this office until 
September 6, 1892,and then publicly opened. Specifica- 
tions, blank furms, nd all available information will be 
furnished on application to this office. & M. MANS- 
FIELD, Lieut.-Col. of Engineers. 


U S. ENGINEER OFFICE, BOSTON, MASS., AU- 
* gust6, 1892. Sealed proposals for dredging from 
Manchester Harbor, Mass., will be received at this office 
until noon, September 7, 1892, and then publicly opened. 
Specifications, blank forms and all available informa- 
tion will be furnished on pplication to this office. 

S. M. MANSFIELD, L.ieut.-Col. of Engineers. 


U S. ENGINEKR OFFICE, BOSTON, MASS., AU- 
* gust 8 1892. Sealed proposals for dredging in 
Weymouth River. Mass., will be received at this office 
until noon. September 8, 1892, and then publicly opened. 
Specifications, blank forms, and all available informa- 
tion will be furnished on application to this office. 

S. M. MANSFIELD, Lteut.-Col. of Engineers. 


U S. ENGINEER OFFICE, BOSTON, MASS., AU- 
+ gust 8, 1892. Sealed proposals for dredging from 
the channel leading to Nantasket Beach, Boston Hur- 
bor, Mass., will be received at this office until noon, Sep- 
tember 8, 1892, and then publicly opened. Specifica- 
tions, blank forms, and all available information will 
be furnished on application to this office. 

8S. M. MANS FIELD, Lieut.-Col. of Engineers. 


THE TRIPL 


E ACTING 


fS2 pysTONS 
THREE '-- sTEA 
~ Wm. BARAGWANATH & SON 


é 46 W.DIVISION ST. 
SEND FOR CIRCULAR. CHICAGO. 


NICKEL 


AND 
ELECTRO - PLATING 
Apparatos and Material. 


THE 


Hanson & VanWinkle Co. 
Newark, N. J. 
81 LIBERTY ST., N. Y. 
23 8S. CANAL STREET, 
CHICAGO. 


HAVE YOU READ 
Experimental 
cience ? 


rovement on 


rik 
Our Little Wonder, of 


which over 1000are in use 


This new book, by Geo. M. Hopkins, is just what 

‘ou need to give you a goud general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 


Over 700 pages: 680 fine cuts; substantially and 
beautifully bound. Price by mail, $4.00 


GP"Send for illustrated circular. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK- 


Jones Bros. E Co.. Cin’ti. Ov: 


126 


Scientific American. 


WModvertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 
‘he above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


Vi 


BOSTON. WASHINGTON. SAN FRANCISCO. 


A.G. SPALDING & BROS., Special Agents, 


CHICAGO. NEW YORK. PHILADELPHIA. 


TRE AMERICAN BELL TELEPHONE Gl 


95 MILK ST., BOSTON, MASS. 


DENVER. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


Industrial, Manufacturing, 
and Uncurrent 


SECURITIES DEALT IN. 


WORDEN & FANSHAWE, 


9 WALL ST., NEW- YORE. 


“Old things 
have passed away.”’ 

The new quick-winding Wa-- 
terbury watch requires about 
five seconds to wind. It is 
cased in coin-silver, and gold 
filled, cases. 

Stem-set, and jeweled 
movement, make it a perfect 
timepiece. Far better than 
any cheap Swiss watch. 

It is still a low-priced 


watch, but never “given 
away.” 

Brera ieaseltota Yor inales aad 

gentlemes, a 


ATENTS! 


MESSRS. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to uct as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-fire years’ 
experience, and now have wnequiled facilities for the 
preparation of Patent Drawings, Specifications, and the 

rosecution of Applications for Patents in the United 

tates, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, On very reasonable terms. 

A pamphlet sent free of charge, 
taini ‘ull information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements. 
Assignments, Refecte Cases. Mints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents. 


on application, con- 


361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 6% F Street, Pa- 
cific Building, near 7th Street, Washington, D.C. 


Asbestos 


HNS' 


Sectional 


Pipe 


Coverings. 


READILY ATTACHED OR REMOVED BY ANY ONE. 


ASBESTOS BOILS 
We are prepared to take contracts for ap 
part of the 


H. W. 


R COVERINGS. 


ing Steam Pipe and Boiler Coverings in any 
nited States. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 


67 MAIDEN LANE, N. % 


KODAKS, 


Regular 

Junior styles and sizes 
zi y 

Folding for the season of 

Daylight 1892, 

Ordinary $6.00 to $65.00. 


Latest improvements, registers for ex- 
posures ; glass plate attachments; daylight 
loading, etc., etc. Send for catalogue, 


THE EASTMAN COMPANY, 
ROCHESTER, N. Y. 


Wanted 50,000 Sawyers 
SA Ww Ss and Lumbermen to SAW 
send us their full address for a copy of Em- 
A erson’s {# Book of SA WS, new 189: edi- 
tion. We are first to introduce NATURAL 
GAs for heating and tempering Saws with 
wonderful effect upon improving their qua- W 
lity and toughness, enabling us to_reduce 
prices. Address EMERSON, SMITH 
& CO. (Limited), Beaver Falls, Pa. 


DOU SEEEHK POWER? 
We can supply it with the 


= Histo af ih 19t Century 


34 to 70 horse power. 
Cost about one cent an hour to 


(S°7}\ each indicated horse power. 
‘ By Dy “In worth, not size, my value lies.” 
a” What othersthink of me is stated 
in catalogue. 


CHARTER GAS ENGINE CO. 
P. O. Box 148, sterling, Ill, 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 


Jenscy City, Cnicaco, PHitanecpHia, Boston, Attanta, Lonoon. 


| “Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 


Important Improvements, 
All the Essential Features greatly perfected 
The Most Durable in Alignment. 
Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands 
The Smith Premier Typewriter Co.. Syracuse, N.Y. U.S.A. 
we Send for Catalogue. 


RAINMAKERS IN THE UNITED 
States.—A full account of the operations in the produc- 
tion of rain recently curried out under Federal appro- 
priations in Texas. One illustration. Artificial rain 
making. By Prof. E. J. Houston. Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 824. Price 10 
cents. To be had at this office and from all newsdealers 


NIGHT 
ECAFALLS 
NY 


x ERS aN s 
E nT Hsia Vt: \ 
N < st 


METALLIC 


y Patt 


QLDI 


7 GR? i 
WS Pus ee 


BICYCLES eavuenrs 
PAYMENTS 
=~. Noextracharge. All makes new or 2d 
}hand. Lowest price guaranteed. Largest 
\4 stock and oldest dealersin U.S. Cata. 
wanted, Rouse, Hazard &Co., 16 G@St., Peoria, iit 


DENSMORE. 


“The world’s greatest Typewriter.” 


A trial will prove it. 


Highest Standard, Simplicity, Strength, Durability, High Speed, 
Easy Action, Permanent Alignment, Standard Keyboard 


and Most 


onvenient. 


FOR CATALOGUE AND TESTIMONIALS APPLY TO 


BA ; 
? ji SEND FOR CIRCULARS 
VV ESSEX & BURKE STREETS, 


Figures all Examples. Key 
operated. Rapid. Accurate 


CONF Ome JER, Relieves mental strain. 
Send for Circular. .: . MBG. Co., 52-561llinoisSt. Chicago. 


THE PREMIER CAMERA 


iS THE BEST IN MARKET. 
Simple of Manipulation. 
Plates or Films are used. 
The Shutter is always set. 


PRICE $18.00. 


Send for Catalogue and copy of Modern Photography. 
We MAKE ALL KINDS OF CAMERAS. 


ROCHESTER OPTICAL COMPANY, 


14 S. Water St., ROCHESTER, N. Y. 


DENSMORE TYPEWRITER CO., 202 BROADWAY, NEW YORK. 


“GARFIELD” 


Locomotive Injector, 
Automatic Injector, 
Double Jet Injector 

A and Ejector. 

Best Boiler Feeders known 
for Hot or Cold water Witting 
ing water_w = 

Double sure” Ee Send jor Price List. 
Jet The Garfield Injector Co., Mfs. 
Injector. ewix p,O. Box 69, WADSWORTH, OHIO 


FOR ALL MEN. 


Sevenages of men cycle—Few too old, few too young— 
all the world will cycle next year—better begin this year 
—of course you'll ride the guaranteed Columbia. 

Finest cycling catalogue free at Columbia agencies, by 


mailfortwo 2-ct. stamps. 
York, Chicago. 


THE ARMSTRONG MACHINES, 


For Cutting Off and Threading Pipe. 


For Hand 
or Power. 


No. 1 cuts off 
and threads 
1 to 3 inch. 
No. 2 
cuts off and 
threads 1 to 
4inch. 
No.3 cuts off 
and threads 1 to 6 inch. 
Our aim is to make 
these machines as 
are universally acknowl- 
@ Send for catalogue. 


Pope Mfg. Co., Boston, New 


= 


our Stocks and Dies, which 


edged to be THE BEST. 
THE ARMSTRONG MFC. CO., Bridgeport, Ct. 


THE EDISON 


SYSTEMS OF 


Incandescent Lighting, Street Railways and Transmission of Power 


— ARE THE— 


SAFEST—-MOST RELIABLE-BEST. 


OUR ELECTRIC LAMP SIGNS ARE A GREAT COMMERCIAL INNOVATION. 


BRANCE 
620 Atlantic Avenue ..................--...55 Boston, Maas. 
1% and 175 Adams Street . -..Chicago, Ll. 
264 West Fourth Street... ‘Cincinnati, O: 


Gould Bulilding.................cccese eee e eens Atlanta, Ga. 
15 First Street.......ccccceee 


OFFICES s 


see 2 oes New York. 

Philadelphia. Pa. 
401-407 Sibley Street. ..St. Paul, Minn. 
Masonic Temple... ........ 25s ses sweeie's 
Seen Sun Francisco, Cal. 
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Emery, 
Emery Wheels, 


| AUGUST 20, 1892. 
Emery Whetstones. 
Grinding Machines, 


Knife Sharpeners, 


The Tanite Go.,'“"*o""*"* 


STROUDSBURG, PA. 


161 Wasuinaton St., NEW YORK. 


RENTON [RON (19 
TRENTON 


gt \ 


ee 
rca) Nee NE w 


eo COOPER. HEWITT & CO. 


NEW MAIL 


0 
Cushion Tires, Tangent Spokes 

With Pneumatic Tires, $120 
Also $135 and $150 patterns. 

‘“ Lady’s pattern... ..$100 
Boy’s New Mail..... 60 
Handsomest and best Diamond 

Safety. Send for Catalogue 

and Second-Eand List. 


Wm. Read & Sons, 107 Wash’ton St. Boston, uass 
TEE 


“ 


ESTABLISHED 1846. 


The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Morticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
Ti#iC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; threemonths, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
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Scientific American Supplement 


This isa separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Gecgraphy, Archzology, Astronomy Chemis- 
try, Electricity, Light, Meat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manvfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for$7.00. Singlecopies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 
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Building Edition, 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 


ood as | Architectural publication in the world. Sold by all news- 


$2.50 a year. Remit 
MUNN & CO., Publishers, 
361 Broadway, New York. 
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